








The Engineer 


MAY 30, 1958 28 ESSEX ST., STRAND, LONDON, W.C.2 TWO SHILLINGS 











and 
STEELWORKS 


Above: The charging bay in the melting 
shop at the Lackenby open-hearth 
steel plant of Dorman Long 
(Steel) Limited. 


At right: Melting shop for Colvilles Ltd., 
Ravenscraig Works, Motherwell. 
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Artillery House, Artillery Row, 
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FLOOD 
CONTROL 
ON 
RIVERS 


To safeguard against the damage and devastation that 
can be caused by flooding waters, numerous Glenfield 
Gates have been installed on rivers and watercourses in 
many countries. 

Gates can be supplied from a wide range of types— 
including sliding, fixed and free-roller, and double-leaf 
Direct Lift; Drum; Tilting; and Radial—for hand, 
electric and automatic operation. 

The illustrations show a fixed-roller electrically-driven 
Direct Lift installation and an electro/automatic Tilting 


installation. 








KENNEDY. LIMITED. KILMARNOCK 





Head Office and Works: KILMARNOCK, SCOTLAND. 
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Dust free factories 
hawe the largest output! 


In almost every industry whose products are in powder 
form the installation of ** Visco *’ Dust Collecting equipment 
has resulted in eliminating waste, and keeping factories and 
their vicinities free from dust. 


When the product is a fine dust—such as soap powder, 
cement, chemicals, etc.—a “* Visco-Beth *’ Automatic Dust 
Collector is most suitable. This will operate for long 
periods at full load with minimum unskilled attention at 
practically 100 per cent. efficiency. 

For the recovery of coarser materials, as granite chips, 
limestone dust, dried grass, “‘ Visco”’ High Efficiency 
Cyclones are admirable. These have a recovery efficiency 
up to 95 per cent. 

Repeatedly, it has been proved that it pays to collect dust 
liberated during grinding, conveying, packing and other 
processes ; even when the material has only slight 
commercial value. 


Write for ‘‘ Modern Dust Collection and Fume Removal,”’ 
List 574 





Battery of four “‘ Visco"’ High Efficiency Cyclones re- 
covering dust produced by file grinding process at the 
works of Messrs. Firth Brown Tools Ltd. Sheffield. 
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dirty water? 
eavy punishment? 


THIS NEW 
DRAINAGE PUMP 
} CAN TAKE IT! 








Here is the toughest pump on the market. 
The new Sumo Drainage Pump not only 
deals with water carrying mud, sand, grit — 
anything in fact which will pass through its 
stainless steel 3” mesh strainer — it is also 
built to stand up to prolonged rough 
treatment in the field. 

The Sumo Drainage Pump really gets down 
to it. The strainer is right at the bottom of 
the unit so that the pump works with full 
efficiency whether completely or partly 
submerged, on full bore or “on snore”’. 
Further strong points: Specially reinforced electric power 
cable. No installations needed. Famous Sumo reliability — 
the pump can be left running unattended indefinitely. 
Performance ranging from 15,000 g.p.h. at 17 ft. head to 
6,000 g.p.h. at 60 ft. 


We've put a lot into this pump: you'll get a lot out of tt. 
Let us send you the full technical details. 


SUMO PUMPS LTD 


28 ST. JAMES’S SQUARE, S.W.1 * TELEPHONE: TRAFALGAR 1954 
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Do you or 


need one 


1000 


motors? 


in a 


thousand? 


More than 1000 motors are The L.S.E. range covers much 


available from L.S.E. stocks. They more than everyday needs. It 


include standard squirrel-cage and includes a.c. and d.c. motors with 


, : special electrical and mechanical 
‘ Trislot ’ high torque squirrel-cage P 

characteristics, generators, frequency 
motors (screen-protected, drip-proof 
convertors, speed and voltage 


and totally-enclosed fan-cooled), up 
control systems, etc. Quite often 


to about 50 h.p., and N-S : 
apparently exceptional requirements 


variable-speed a.c. motors up to can be satisfied promptly, 


about I2h.p. In an emergency it economically and efficiently by a 


is worth while enquiring for larger well-tried L.S.E. design—because 


machines. Suitable starters are also L.S.E. have been meeting the varied 


eveitiiite electric power needs of industry for 





seventy-five years. 





LAURENCE, SCOTT & ELECTROMOTORS LTD. 


NORWICH, MANCHESTER, LONDON & BRANCHES. 
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BRABY 


for Metal Plate 
and Sheet Metal 
Fabrications 


Aero Jet Engine Test Cell Silencer. One of three 
sets for Royal Danish Air Force (Made by BRABY for 
Mild Steel Plate Cyclones and Ducting supplied 


their subsidiary company, Maxim Silencers Limited) 
and erected at large Cattle Feed Mill in London, 


BRABY, with six factories located in widely separated parts of Great Britain, have, for 
more than 100 years, specialised in Metal Plate and Sheet Metal Work. 

The technical knowledge and experience of our Staff and the employment of a labour 
force of skilled craftsmen, enable Braby to provide for Industry an efficient Metal Plate 


and Sheet Metal Work manufacturing service 





We welcome your enquiries Pressure Cylinder supplied to Mono Pumps Limited. 





FREDERICK BRABY & COMPANY LIMITED 


Head Office : 352-364 EUSTON ROAD, LONDON, N.W.1. TeLerHoNne: EUSten 3456 
TELEPHONE: Bexleyheath 7777 


FACTORIES AT: London Works, Thames Road, Crayford, Kent. 
Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
Eclipse Works, Petershill Road, Glasgow, N. TreLEPHONE: Springburn 5151 
% And Falkirk 


ONE OF THE WIDE RANGE OF 


Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. 
110 Cannon Street, Londen, E.C.4 (Export). TELEPHONE: MANsion House 6034 


p 0 TS 
ROD OTHER OFFICES : 
Queen's Buildings, 10 Royal Avenue, Belfast. TELEPHONE: Belfast 26509 


Palace Street, Plymouth. TELEPHONE: 62261 
AP, 9 
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GENERAL 
FABRICATION 


WELDING 


PROFILE-CUTTING 








Mild steel alternator 


consult 
casing, 13’ 9” diameter, showing core bars, 


[ROBERTSON E oe 


C Lloyd’s R r Shippi 
\_29 MURIESTON CRESCENT, EDINBURGH I Tel: 6850/-2-3 a ee ee eee 


for the manufacture of Class Il fusion welded pressure vessels. 














.... Sutton ( 7-Roll Straighteners 


TRULY GUIDELESS 
BRITISH PATENT 665,557 


FOR HIGH PRODUCTION, 
HIGH QUALITY STRAIGHTENING OF STEEL 
OR NON-FERROUS TUBES AND PIPES 


AVAILABLE IN 
ALL SIZES FOR 


ig To 24 TuBEs 









CAN BE IN LINE WITH TUBE MILL. 
SPEEDS UP TO 800 FT. PER MINUTE. 


= MINIMUM TO MAXIMUM SIZE CHANGEOVER , 
= IN LESS THAN FIVE MINUTES NOW MANUFACTURED UNDER EXCLUSIVE LICENCE BY 
i == CONTINUOUS STRAIGHTENING OF TUBES 
Exclusive = __AND PIPES, WITH OR WITHOUT UPSET ENDS F A RME R NOR i ON 
Features Fi OPERATES WITHOUT GUIDES é; 
= 
= 


SIR JAMES FARMER NORTON & CO. LTD. ADELPHI IRONWORKS, SALFORD 3, MANCHESTER 


Telephone : Blackfriars 361 3-4-5, 3692-3 Telegrams. ‘‘Agricola’’ Manchester 
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, % 4 wf 
og Re, xl 
RUNCORN-WIDNES HIGH LEVEL BRIDGE 


Cofferdams of 
Frodingham Section No. 2 in lengths of 30 feet. 


Engineers: 
Mott, Hay and Anderson, Westminster, London. 


Contractors: 
Leonard Fairclough Lid., Adlington, Lancs, 


ow —w - emt 


THE BRITISH.STEEL PILING COMPANY LIMITED 


N0 HAYMARKET - LONDON - SWI: TRAFALGAR 1024 
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He would merely submerge 
and forget 


Unfortunately corrosion in steam-raising plant cannot be forgotten. 
It is too costly and damaging in its effects. : isha es t 
“‘Apexior Number 1”? is the most economical, sure safeguard ; 
against corrosion on surfaces in contact with wet temperatures 
between 175 and 1000 F. Two coats of ““Apexior Number 1”— Bae 
mechanically or brush applied—constitute absolute protection Sgareeene “ae som = 
for at least 12 months. After the initial treatment only one coat is necessary. "~~ 
Subsequent descaling is a much simplified process because scale is less, 
looser and more easily removed from Apexiorised surfaces. 
In certain industries it is a most important advantage of ““Apexior’’ that it does 
not affect the water by taste, taintorsmell. For over 50 years, ““Apexior Number 1”’ 
has been put to work in all types of boilers of leading manufacturers with absolute 
satisfaction. Let experience be 
your guide; send for a copy 

DAMPNEY'S 


of the ““Apexior Manual’’. 
APEXIOR 





ss BRUCEI ESS cs ot 





“APEXIOR NUMBER I” PREVENTS 
CORROSION IN STEAM-RAISING PLANT 


But for cold-wet surfaces up to 125°F.—use “APEXIOR NUMBER 3” 


REGISTERED 















te APEXIOR DIVISION 
FIED, 


BRITISH PAINTS LIMITED 


SYDNEY * ADELAIDE * TORONTO * DURBAN * CAPE TOWN 
CALCUTTA TRINIDAD © NEW YORK * ARKLOW 


Our world-wide service is at your disposal for the asking | 


For VARIABLE 
<)\\ SPEED PROBLEMS 


As an economical solution to any variable speed problem — one of the SADIVAR standard 

|, combinations — such as that illustrated below offers a number of major advantages. 
) A seven to one speed range is obtained at any speed level by incorporating to the Sadivar 
one or more mass produced high efficiency planetary gears whose torque characteristics 


J correspond to that of the machine to be motorised. 
Z 


Any reduced speed desirable within range of 422 


PORTLAND ROAD, NEWCASTLE UPON TYNE, 2. 

CREWE HOUSE, CURZON STREET, LONDON, W.1. 
31, WAPPING, LIVERPOOL, I. 

BPL/A.34 











\ 








the SADIVAR 


STANDARD COMBINATIONS 


SPEED STABILITY — IMMEDIATE DELIVERY 


Agents in the Commonwealth and in 30 countries throughout the world. 


SADI ENGINEERING CO. LTD. 


10-14 ANSDELL STREET - KENSINGTON SQUARE - LONDON, W4 
Cables: SADIUNIT, LONDON 





Telephone: Western 7653 
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TWENTY-ONE YEARS OF METALASTIK 


Twenty-one years of continuous development. 
Twenty-one years linked by flexibility of outlook, 
with an organization bonded together by one ideal, 
the establishment of an entirely new engineering 


technique. 


We invite you to cast back your mind 21 years, 
and to reflect upon the restricted uses of rubber in 
those days. You will then, we are sure, agree that 
Metalastik rubber engineering is the greatest advance 


of its kind since the pneumatic tyre. 


The small illustrations, to varied scales, show some of 


the outstanding Metalastik components. 


METALASTIK LTD., LEICESTER 
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TWENTY-ONE YEARS OF METALASTIK 


Twenty-one years of continuous development. 
Twenty-one years linked by flexibility of outlook, 
with an organization bonded together by one ideal, 
the establishment of an entirely new engineering 


technique. 


We invite you to cast back your mind 21! years, 
and to reflect upon the restricted uses of rubber in 
those days. You will then, we are sure, agree that 
Metalastik rubber engineering is the greatest advance 


of its kind since the pneumatic tyre. 


The small illustrations, to varied scales, show some of 


the outstanding Metalastik <omponents. 


METALASTIK LTD., LEICESTER 
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Shaw Process or Lost Wax? 


While the Shaw Process produces castings having a high 
degree of precision, that degree of precision bears a 
relationship to the casting process generally. The 


lost wax process is more precise in many instances, but 





there are many cases whén both the Shaw Process and the 


Send for a cop) lost wax process offer the same high degree of precision. 


of comprehensive 


brochure covering So many factors of a technical nature enter into the 


| 
i 
| 
| Se oe | ' 
‘|| pmespaom BRONZE | {|| / all casting ‘ . . 
)}) Meoreer urn || shiatiaaids production of castings by the Shaw Process that close 














co-operation between the foundry and the customer are 








necessary. Let our technicians collaborate with yours. 


The PHOSPHOR BRONZE Co. LTD. 


P.O. BOX 74 - BRADFORD STREET - BIRMINGHAM 5 - PHONE: MIDLAND 6621 (10 LINES) MEMBER OF THE 


This company participates in the research, technical, and 
productive resources of the Birfield Group, which includes 


Hardy Spicer Lid., Laycock Engineering Ltd., Kent Alloys Lid., 
Forgings and Presswork Ltd., and many other famous firms 
BIRFIELD GROUP 





12 THE ENGINEER May 30, 1958 





Summing up 
on the 
sliding-shoe 
pump 


Self-priming, high suct.o@ uit, constant cap- 
: SS acity at varying heads, self-coimpensation 
SS SAN“ ee for wear, accessibility, supreme simplicity... 
See As you tick off these points, you make the 
case for the MEGATOR sliding-shoe pump. 
The only moving parts are the rotor and 
the three rubber-lined plastic shoes. 
Handling most liquids, MEGATOR pumps 
will outwork and outlast any other. You 
certainly should find out more about them. 







x 


. / \ \ 
7m 


® 









. 





AN 


Le 





ma 


i 
SOME High suction lift permits installation Constant capacity at varying pressures. 
in convenient positions. Sustained performance 
MEGATOR Self-priming inherent Self-compensating for wear. 
without any added device. Simple Designed for easy maintenance. 
FACTS “ Snoring” ability sucks out the last drop. Capacities from 4 to 250 galls. per min. 


MEGATOR PUMPS & COMPRESSORS LTD . 43 BERKELEY SQUARE - LONDON - WI - Telephone: GROsvenor 6946 


TGA M107 
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WE ARE EXHIBITING 
AT THE 
BRUSSELS 
INTERNATIONAL FAIR 


AND CORDIALLY INVITE 
YOU TO VISIT OUR 
STAND K4 
BRITISH INDUSTRIES 
PAVILION 


zaekaknkaekeank 
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Accepted by Lioyd’s Register of Shipping 
and all leading insurance companies as manufacturers 


of fusion welded pressure vessels to any standard required. 


CLARKE, CHAPMAN & CO. LTD. 


Victoria Works + Gateshead,8 + Co. Durham 
LONDON Dunster House, Mark Lane, London €.C.3. 
GLASGOW {16 Hope Street, Glasgow C.2. 
MANCHESTER & King Street, Manchester 2. 


Cluke Chapman STEAM GENERATING PLANT FOR INDUSTRY 
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And this is 
number five... 













This is the suction dredge “ROBERT WEIR” which we de- 
livered to the Port of Preston Authority early this year. It is the 
fifth suction dredge supplied by us to the Ribble Navigation since 
the War. Consistency like this is yet further evidence of Lobnitz 
craftsmanship, quality and dependability. 


MULTI - BUCKET DREDGES - SUCTION 
DREDGES - DIPPER DREDGES - GRAB 
DREDGES - HOPPER BARGES - ROCK 
BREAKERS - HARBOUR CRAFT GENERALLY 


LOBNITZ & CO. LTD., RENFREW SCOTLAND RENfrew 2216 
LONDON OFFICE: 55/61MOORGATE E.C.2. MONarch 5101 





“ Newallastic”” bolts and studs have qualities 
which are absolutely unique. They have 
been tested by every known device, and have 
been proved to be stronger and more resistant 
to fatique than bolts or studs made by the 
usual method. 


— Bayh 


POSSILPARK ° GLASGOW 











Your Specification amen —_ 
ee cHEEPBRIDGE Fabrication... 


j j y 
HaNOL ae MOTS 


or air-recciers, - Satisfaction ! 


J 
bole rs, eli 


Tittith 


on 
US 


PE ETE 


= 


Fabrications of all types in 
medium and heavy steel plates. . . 


1H Mitten, : : 
fabrications to your own 


drawings and specification. 


— 


Whatever your needs 
t you'll find that Sheepbridge 
| can handle the job. 





midis Here are the full machine shop 


HEAVY STEEL PRESSINGS facilities you may need... 
sania cians Here are the latest skilled burning 
and welding techniques . . . And 


FABRIC s : ate : 
a Ss here are the efficient service and 


WELDED CENTRAL attention to detail that will 


| 
| 
= 
= 
‘1/8 


é' ensure a good faorication to 
HEATING BOILERS nie ; 
your satisfaction. Next time, 

see Sheepbridge to make sure 


CHARLES McNEIL LIMITED 


KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, S.1. 
Grams: “McNeil, Glasgow” Phone: South 1131 


you get the best. 





®@ Machine tool frames 

@ Welded vessels 

@ Electric motor carcasses 

@ Repetition replacements 
for steel castings 





BIBBY COUPLINGS 








Sheepbridge Equipment Limited + Chesterfield * England 
One of the Sheepbridge Engineering Group 
Telephone: Chesterfield 5471 Telegrams: Sheepbridge Chesterfield 


vse vausan suv e. | | PRESSURE GAUGES.. 


Parnel] House, 25, Wilton Road, London, S.W. 


Telephone: ABBEY 1194 OF EVERY DESCRIPTION AND SIZE 
ir 


STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 


Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 


SPECIALITIES 


Pit Headgear, Pumping Stations, 
ower Stations. 























PRESSURE RANGE FROM 
5 - 20,000 Ibs per sq. inch 














Prompt Deliveries 
Highest Quality Send For Illustrated Catalogue 


EAGLE & WRIGHTS (GAUGES) LTD. 
87 CARVER STREET 
Telephone: Central 8196 BIRMINGHAM, 1 





Bridgework and Riveted Work 
of all descriptions 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4. 
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Landmarks 
of Today — | ae 











Architects and Surveyors, Bradshaw Gass & Hope, Fr.R.1.8.A, 





‘OO 
CONSTRUCTIONAL ENGINEERS 


‘0 0 





The new Headquarters building for the Salford = 

City Police is a fine example of modern construc- = 
tion. The strength of the force can be compared 
with the solidity of this building for which we 
fabricated and erected the steelwork to the design 


of Bradshaw Gass & Hope, FF.R.I.B.A. 








Registered Office and Works: Telephone : TRAfford Park 2341 (10 lines) 


OCEAN IRONWORKS : TRAFFORD PARK - MANCHESTER 17 


London Office : 68 Victoria Street, S.W.1. Telephone : VICtoria 1331/2 * Technical Offices at Birmingham and Nottingham 
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P&W.MACLELLAN!® 


CLUTHA WORKS 
35 MACLELLAN STREET 


GLASGOW S.| 


STEEL BRIDGES 
STEEL FRAMED BUILDINGS 
STEEL RAILWAY WAGONS 
TANKS 
ELECTRIC WELDING 
HYDRAULIC PRESSINGS 
FORGINGS AND DROP STAMPINGS 
RAILWAY AND GENERAL ENGINEERING 


Telegrams: 
*““MACLELLAN GLASGOW” 


Telephone: 
IBROX 1135 (4 lines) 


STANDARD’S 
TRIPLE SEAL 


PISTON RINGS 











EFFECTIVELY SEAL THREE FACES 
Eliminate by-pass, Restore compression, Maintain full power, 
Function until bore of cylinder is worn by as much as 1%. 


THE 


STANDARD PISTON RING & ENGINEERING ; +. 
eet, DON ROAD, SHEFFIELD, = Stern 


ames (chree lines). OCEAN SHEFFIELD. 
Lender Office: Walser C. Jones, M.i.Mech.E.. ™.1.Mar.£., 57-58. Gresham House, Bishopsgate, E.C.2 
(Lendon Wall 498!) 
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This heavy duty vicing ram _ is 
another example of the wide range 
of special purpose hydraulic equip- 
ment which L.E.H. manufacture 


to customers’ requirements. 


If your problems include presses, pumps, valves, rams or other 
hydraulic equipment the experience and resources of L. E. H. 
will gladly be placed at your disposal. 


DESIGNERS AND 
MANUFACTURERS OF 


HYDRAULIC 
EQUIPMENT 








THE LEEDS ENGINEERING & HYDRAULIC CO. LTD. 


RODLEY LEEDS Telephone: Pudsey 2859 
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THE PLENTY IMPELATOR 


t 









MIXING WITH [| A DIFFERENCE 


This unique type of mixing head gives very rapid dis- out with the greatest efficiency. Available in all sizes 
persion and circulation for all industrial applications. either for fitting to existing mixing equipment or 
Speeds can be adjusted to give violent agitation with or complete with Motors, Starters and Mixing Vessels. 


without aeration, whilst gentle stirring can be carried | Why not put your problems or write for a leaflet to— 


Eagle Iron Works | 8] Mt = NT 


Phone: NEWBURY 2363 (4 lines) 


Newbury, Berks. 


Grams: PLENTY, NEWBURY 


& SON Ltd. 





Covered by Patent Ne. 695227 and Design No. 86255! and Patent: 
pending. “* Impelator"’ is the registered trade name of Plenty & Son Lid 


Also makers of MARINE ENGINES and STERN GEAR, ROTARY DISPLACEMENT PUMPS and FILTERS EN. 








A 
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SHOT BLAST PLANTS 


with 


SHOT THROWING WHEELS 


or 


AIR NOZZLES 


Over 50 years experience embodied in 
design and manufacture 


> 


POOROOOOOOOO OOOO RS 





ST. GEORGES ENGINEERS LTD., ORDSALL LANE, MANCHESTER 5 


Telephone - TRAfford Pork 1207 (4 lines). Telegrams : ‘* Georgic *’ Manchester 5 
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ad ‘= Bae. 
Constructional Features of Carruthers Cranes 


~~ 





Special 
Features... 


* Efficient Service with com- 
pactness. 


* Accessibility and Strength. 
Fabricated as a monobloc assembly 
incorporating the gear boxes in the 
framing. 
Complete Assembly is machined as one 
entity. 

%* Alignments are held perfectly to within 
Machine limits. 


% Structure in which Strength is combined with 
lightness. 


j. H. CARRUTHERS & CO. LTD., 27, HAMILTON ST., GLASGOW, S.2 
London Office: Abford House, Wilton Rd., Victoria, $.W.|! 








May 30, 1958 THE ENGINEER 























J/ 




















/ 

















ty 


vA 4 
4 aan 
“— 

aa! fa 


“EP ¥. 


We supply COMPLETE STEAM POWER PLANTS of all outputs. For industrial 

enterprises we manufacture special types of turbines and boilers to comply with the 

Client’s specific requirements. More than half a century of experience backs the SKODA 

Works, the First Brno Engineering Works, etc., and guarantees the perfect workmanship 
and absolute reliability in operation. 


TECHNOEXPORT 






the 


ra 
a 

















Foreign Trade Corporation for Export of Complete Industrial Plants 
Praha 2, Vaclavské nam 56, CZECHOSLOVAKIA 


Fer information please contact: 
Embassy of the Czechoslovak Republic, Commercial Section, 6, Upper Belgrave Street, London, S.W.I. 
Tel: Sloane 1450 
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for industrial applications 


A range of high quality reducing valves, combining simple, 
robust construction with favourable control characteristics. 
Available in cast iron, bronze, carbon steel or stainless steel 


with an extensive choice of trim materials, interchangeable 





trim types and sizes, and interchangeable control springs, 
they provide efficiently for a wide variety of applications on 


liquids, steam or gas service. In the majority of sizes the 





back pressure regulator form is also available. 














Body sizes: 1 in., 1} in., 2 in., 
23 in., 3 in., 4 in., 6 in., 8 in., 
(full or reduced area trim). 
Connections: flanged B.S.T. 
or A.S.A. Overall operating 


















Body sizes: 3 in., 4 in., } in., 












Body sizes: 1 in., 14 in., 2 in., 
1 in., (full or reduced area 24 in., 3 in., 4in., 6in., 8 in., 
trim). Connections : screwed, 
B.S.P. or A.P.I; flanged, B.S. 


T. or A.S.A. Overall operat- 


(full or reduced area trim). 





Connections: flanged B.S.T. 





or A.S.A. Overall operating 
range : temperatures up to 600° F, inlet 
pressures up to 300 psig., reduction ratios 
from 1.2:1 to 10 : 1, maximum outlet 









ting range: temperatures up to 600°F; inlet range: temperatures up to 600° F, inlet 


pressures up to 1200 psig; reduction ratios pressures up to 300 psig, reduction ratios 


from 1.2: 1 to 250:1. Maximum outlet from 1.2: 1 to 6:1, maximum outlet 


pressure : 350 psig. pressure 50 psig. pressure 250 psig. 


For full particulars see publication No. 228A. For full particulars see publication No. 231. For full particulars see publication No. 230- 





BLAKEBOROUGH ¢ BLAKEBOROUGH & SONS LTD BRIGHOUSE ENGLAND 
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40 cwt. hammer, John Wilkes Sons & Mapplebeck Ltd 


cut costs with... 


Massey electrically driven pneumatic power hammers are available in a | Massey designs include :— 





range of sizes from | cwt. to 40 cwt. capacity. They are as powerful Steam and Compressed Air Hammers, 


and as easily controlled as the best steam hammers, and will strike definite Pneumatic Power Hammers, Friction Drop 
controllable single blows in addition to a wide range of automatic blows. By Hammers, Double-acting Steam and 
: ‘ me ; Compressed Air Drop Hammers, Forging 
virtue of Jow running and servicing cost these hammers show considerable 


Presses, Trimming Presses, Tyre Fixing Rolls. 
economy in large or small forges. 





B:S. MASSEY IE OPENSHAW 





MANCHESTER -° ENGLAND 


MAKERS OF THE WORLD’S GREATEST RANGE OF FORGING PLANT 

















BRIDGE ACROSS THE RIVER VOLTA 


The illustration shows the recently-completed steel arch bridge at Adomi, 
for the Government of Ghana. The high-tensile steel arch has a span of 
805 ft. and rises 219 ft. to the crown. It carries a two-lane roadway and 
footpaths. The contract included the construction of 5! miles of roads 


and reinforced concrete viaduct approaches. 


The bridge superseded the ferry crossing, and is the first permanent link 


between two important territories. 


Consulting Engineers :— Sir William Halcrow & Partners, and Freeman, Fox & Partners, both of London. 


DORMAN LONG| 


DORMAN LONG (Bridge & Engineering) LTD. DORMAN LONG (Steel) LTD. 


BRANCHES & AGENCIES THROUGHOUT THE WORLD 
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Britaind biggest Crane .. 
CLYDE-BOOTH 200 TONS GOLIATH 






Shown lifting concrete test blocks representing the maximum working load of 
200 tons, this Goliath was built by Clyde Crane & Booth Ltd., for the 
erection of Bradwell Nuclear Power Station. 
capacity and overall dimensions, it is believed to be the largest of its 
type in operation in this country and probably the world. 


Taking into account the lifting 








Supplied to The Nuclear Power 





The Booth Goliath showing Nelsons 
Column on the same scale. Clearance from 
rail level to underside of bridge is 140’. 
Distance between rail centres 178’. 











CLYDE CRANE & BOOTH LIMITED 


Clyde Crane & Engineering Co., 
MOSSEND, Lanarkshire. 


CLYDE 








incorporating 


Joseph Booth & Bros., 
Union Crane Works, RODLEY, Leeds. 


Motherwell Phone’ Pudsey 3168 (6 lines) Grams ‘Cranes’ Rodlev 


Phone: Holytown 412 (6 lines) Grams 
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4 
complete 
library 
in two 


volumes...” 











KEMPES 


Engineers 
Year-Book 


Edited under the direction of the 
Editor of Engineer 


1958 


(63rd Edition) 











82/6 


(plus postage 2/6) 


*% 3,000 pages covering modern 
theory and practice in all branches 
of engineering. No other single 
publication devoted to engineering 
covers a comparable range of 
subjects so concisely. 


ORDER YOUR 
COPY NOW 





Obtainable direct from the publishers 
or through your local booksellers 


Send for 
complete prospectus to:- 


Kempe’s Engineers 
Year-Book 


28 Essex Street, 
Strand, London, W.C.2 
' Telephone: Central 6565 
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i Many large Hackbridge transformers "9 
“L . 


have been installed in Australia, and units of up to 100 MVA are on order. 
The illustration shows a Hackbridge 45-MVA 129/33/10.85 kV equipment being 


loaded on to a transport vehicle at Sydney Docks. 


HACKBRIDGE & HEWITTIC 
ELECTRIC 
w 


Cco., LIMITED 
ALTON-ON-THAMES, SURREY, ENGLAND 


Telegrams and Coble E 





OVERSEAS REPRESENTATIVES 


ARGENTINA: H. A. Roberts & Cia., S.R.L., Buenos Aires. AUSTRALIA : Hackbridge and Hewittic Electric Co. Ltd., 171, Fitzroy Street, St. Kilda, 
Victoria ; N.S.W.: Queensland : W. Australia : Elder, Smith & Co. Ltd.; South Australia: Parsons & Robertson Ltd.; Tasmania: H. M. Bamford & 
Sons (Pty.) Ltd., Hobart. BRAZIL : Oscar G. Mors, Sao Paulo. BURMA: Neonlite Manufacturing & Trading Co. Ltd., Rangoon 

Hackbridge and Hewittic Electric Co. of Canada Ltd., Montreal; The Northern Electric Co. Ltd., Montreal, etc. CEYLON : Envee Ess Ltd., Colombo. 
CHILE : Sociedad Importadora de! Pacifico Ltda., Santiago. EAST AFRICA: Gerald Hoe (Lighting) Ltd., Nairobi. EGYPT: Giacomo Cohenca Fils. 
S.A.E., Cairo. FINLAND : Sahk6-ja Koneliike O.Y. Hermes, Helsinki. GHANA, NIGERIA & SIERRA LEONE: Glyndova Ltd. NETHERLANDS: 
J. Kater E.I., Ouderkerk a.d. Amstel, Amsteldijk Noord 103c. INDIA; Steam & Mining Equipment (India) Private Ltd., Calcutta ; Easun Engineering 
Co. Ltd., Madras, 1. IRAQ : J. P. Bahoshy Bros., Baghdad. MALAYA, SINGAPORE & BORNEO: Harper, Gilfillan & Co. Ltd., Kuala Lumpur 
NEW ZEALAND: Richardson, McCabe & Co. Ltd., Wellington, etc. SOUTH AFRICA: Arthur Trevor Williams (Pty.) Ltd., Johannesburg, etc 
CENTRAL AFRICAN FEDERATION: Arthur Trevor Williams (Pty.) Ltd., Salisbury. THAILAND: Vichien Phanich Co. Ltd., Bangkok. TRINIDAD 
& TOBAGO: Thomas Peake & Co., Port of Spain. TURKEY: Dr. H. Salim Oker, Ankara. U.S.A.: Hackbridge and Hewittic Electric Co. Ltd., P.O, Box 234, 

Pittsburgh 30, Pennsylvania. VENEZUELA: Oficina de Ingenieria Sociedad Anonima, Caracas. 
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Why waste time brushing smoke tubes, and rodding clinker and 
birds nesting, when a few minutes with a Percussion Lance will 
shift everything from Economisers, Airheaters, Water Tubes, Fire 
Tubes, etc. 






See this new cleaning tool in action 
at your own works— write to 
AIRNESCO PRODUCTS LIMITED 


KNIGHT ROAD, STROOD, ROCHESTER, KENT 
Telephone: Strood 78310 
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THE MORGAN CRUCIBLE 


BATTERSEA 


Tel: 


BAT. 8822 


CHURCH 


ROAD, 
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COMPANY LTD. 


LONDON, 


... for cranes and locomotives 


Wheel flange wear caused by lateral and yawing motion, and 
sharp track curves, can be greatly reduced with the Morganite 
Flange Lubricating Rod. 

This gives increased wheel and rail life which means—less main- 
tenance — lower cost— plus smoother and quieter running. 


MORGANITE WHEEL FLANGE LUBRICATION 


is confined to wheel flange only 
— no loss of tractive effort. 


is permanently applied 

— available the whole time required. 
is unaffected by rain, dirt and heat 

— long lasting. 


is economical to install and maintain 
— the simple answer to flange wear. 


for further information, please write for illustrated literature—or better still 
—for one of our technical representatives to call. 


ALO) <O7.N RS 





Of Battersea 


S.Weit: 
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but M.I.L. EXPERIENCE 


IN PLANNED DISMANTLING - 


REMOVAL - 


ERECTION INSTALLATION 


AND MAINTENANCE OF MACHINERY AND PLANT. 


MACHINERY INSTALLATIONS LTD- 60a HIGH STREET: ACTON 
NEWCASTLE UPON TYNE 22336 


Also at GLASGOW CITY 6597 


* LONDON W.3. ACO. 6044 P.B.E. 


CARDIFF 2547! BIRMINGHAM MIDLAND 573! P.B.E. 








Marking Devices by Specialists 
PUNCHES 
EMBOSSING & 
PRESS TOOLS 
BRANDS 
NUMBERING 
MACHINES 


WHENEVER YOU MARK ON METALS 


H. B. SALE - ‘TD 


PROGRESS WORKS SUMMER LANE BIRMINGHAM 
Grams: SALE, BIRMINGHAM [1 en 










Telephone: CEN 5661/3 





Established 1862 














Were Cosing our 















Forget about 
vibration and 
slackness—fit a 
Kolok Positive 
Lock Washer 
between each 
nut and bolt. 





POSITIVE LOCK WASHER CO. LTD., 45 RENFREW STREET, GLASGOW 
Telephone: DOUglas 9292 























“STORAGE & TRANSPORT “TANKS 


As supplied to all Ministries, Principal Oil Companies & Petro! Pump Manufacturers 
For every storage and transport purpose. Steel Horizontal Tanks, 
Cylindrical Underground Tanks, Fuel Oil Tanks, Road Wagon Tanks, 


Rectangular Tanks, Air Receivers, Vats, - ‘pala etc. 
When ordering specify M.S.L 


25 tal Wel 


: Write for full particulars to :— 


= METAL STRUCTURES, LTD. 


== Angel Factory Colony, Angel Rd., Edmonton, N.18 
Phone: Edmonton 6601/2/3 Grams: Metstru, Southtot, London 
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MONTGOMERIE’S 


FINISHES FOR ALL 
DECORATIVE AND 
INDUSTRIAL PURPOSES 


manufacturers of :- 

Purovar Enamel. 

Artesco Emulsion Coating. 

Rustration Calcium Pium- 
bate Anti-Corrosive 
Primer. 

Emeskote Chemical Resist- 
ing Enamel—-Air Drying 
Epikote Resin Based 
Coating. 

Petrifoid ‘S$’ Water Repel- 


CONFIDE 


THE ENGINEER 








the basis of the artists superb performance ... the 
essential when you are specifying materials or PAINT for 


that new important assignment. 


if it’s PAINT, and if it’s produced by montgomerie 
stobo—then you can have all the confidence in the world in 
recommending it for quality, durability, colour fastness and 
‘rightness for the job’—nothing is left to chance in its 
manufacture, which probably accounts for the number of new 


projects on which it is being used to-day ! 


% Technical Advisory Ser- 4 All shades to B.S.S. 2660. 4 On Site Technical Service 





lent-—Solution Based on vice for specifications and 1955 Colour Classifica available to architect and 
‘Dri-sil’ Silicone. colour schemes. tion. builder. 
J 
montgomerie, stobo . .... 
TE 
eee ee 
Deeside, Saltney, Nr. Chester. 136/154 Stranmills Road, Belfast. 52-72 Rogart Street, Glasgow, S.E. 
uy” Telephone Chester 23128 (3 lines) Telephone Belfast 67978. T Bridgeton 1005/6/7. 
Telegrams ‘Turpentine’ Chester. Telegrams ‘Turpentine’ Belfast. Telegrams ‘Turpentine’ Glasgow. 


Also at Slough 
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The Go ckalt WOOTTON BROS. LTD. 


COALVILLE IRON WORKS, COALVILLE 
VALVE RESEATER N* LEICESTER 
saves steam—saves time 










Clay Working Machinery for Brick and 
Pipe Works. Colliery Plant. tron and 
Brass Founders and Cast Steel. Ham- 
mered Steel and Iron Forgings. Steel 
Stockists. Arc Welding. C.Y. Non 
Abrasive Alloys to Order. 


The Crockatt Valve Reseater is operated by one 
man and is self-centring in the valve chest. Suitable 
for flat or mitred seats and quickly adjustable. 
Makes a true face, free from knurling WITHOUT 
DISTURBING THE PIPELINE. Moderately priced. 

Delivery from stock. 


The (rockalt 


FEED WATER FILTER 


removes impurities 


Established 1876 








Telegrams: WOOTTON, COALVILLE. Telephone No. 22. 


















TO INDICATE, CONTROL OR RECORD 


2, ... 
ty, ae 
Wet TEMPERATURE 
Ce 
de oy ; 
+ g nt om 


For Accuracy, Ease of Reading, Robust- 
ness, Economy and long trouble free 
life install Rototherm Thermo- 
meters. Instruments are available 

to suit most Industrial, Marine 








The Crockatt Feed 
Water filter removes 
suspended impurities such 
as oil, grease, etc., from 


mats quickly changed for 
cleaning. High or low 
pressure as required in 
sizes up to 5° bore. 
Quick delivery. 


Please write for details 


Rototherm 


BI-METAL * MERCURY-IN-STEEL - VAPOUR PRESSURE 


WwW. CROCKATT & SONS LTD ” Guascow. 31 THE BRITISH ROTOTHERM CO., LTD., Merton Abbey, London, S.W.19 - LiBerty 7661 


and Hollis Sct., New Basford - Nottingham 77847 
























“gua POURRA GET UNELMU1 PNL 
* A war surplus * 
ANGLE MEASURING CLINOMETER || 
F Invaluable for setting angles for milling and & 
shaping and for jigs, etc. Angles from 0 to 90 poston tet east att saa PEN RRS oe 
degrees can be read instantly to an accuracy of Se TNS eR Sarees heh byr be td ptt AR ROAM esa Beate 
one minute of angle. This precision in- Sen = 
d of b d phe ~ 
ane ss ¥ constructed of brass an ie RUBBER AND = 
Offered at fraction of cost Pkt st 
WE WILL GLADLY SUBMIT ON 14 DAYS FREE i = 
CHARLES FRANK | = 
67-75 SALTMARKET, GLASGOW, C.1 - 
hone: BELL 2106/7 ‘Grams: Binocam Glasgow 
INSTRUMENT MAKERS AND DEALERS SINCE 1907 i 
Foe LeU aus 








— 


We Guarantee 


SAM KAY RUBBER CO. LTD. 
HOPE MILL - Portwooo pace - STOCKPORT 


TELEPHONE: STO 2617/8 


134 to 14 per cent 
CO, with Shell smoke 


number 4 or less. 


Schieldrop «co..1p 


STOTFOLD, BEDS. Tel. 414 (3 lines) m 
BMJ . 





—— 
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PRODUCTION GEAR HOBBING MACHINE 


Largest in our range of automatic hobbing machines, the PH30 is 
eautbshtittr, . characterised by its massive construction, thus eliminating any possi- 

. bility of vibration at the highest production rates. Of the moving table 
type, it is designed to meet modern high speed production techniques 
for a wide variety of spur and helical gears up to 30 inches diameter. 


Cutting cycle fully automatic, easily set, controlled by single push 
button. Hydraulic clamping eliminating manual operation. All controls 
carefully located for quick and simple operation. 


Also supplied for manual operation. Optional universal machine permits 
the generation of worm wheels by the tangential feed method. 


THE 


Full details are given in Publication M107.I DAVID BROWN 


CORPORATION (SALES) LIMITED 
MACHINE TOOL DIVISION 


BRITANNIA WORKS SHERBORNE STREET 
MANCHESTER 3 
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In our range of wagon tipplers we continue to offer an unrivalled choice of machines to suit the varying needs of industry 
Many years of experience in producing wagon tipplers lie behind such new designs as are outlined in figures 2697, 2705 and 2711 
We should welcome the opportunity to submit up-to-date particulars of suitable machines to meet customers’ particular 
All machines comply with the Railway Clearing House requirements. 

2705 Rope ring type side discharge tippler. 
271! Geared ring type side discharge tippler. 


above. 
site conditions. 


2016 Geared ram type and door discharge tippler. 
2697 Rope ram type side discharge tippler. 


HENRY LEES &Co.LTD.ENG/NEERS & CONTRACTORS, MOTHERWELL, SCOTLAND 


PHONE: MOTHERWELL [818-9 


GRAMS ROLTIP MOTHERWELL 
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1/S7 BENSON BOILER IN HOLLAND 


at Maas Power Station, near Roermond, 
WILL HAVE PNEUMATIC CONTROL 


Whose? 


ORDONE of course! 


JAMES GORDON & CO. LTD., DALSTON GARDENS, STANMORE, MIDDLESEX TELEPHONE: WORDSWORTH 363! 
A SUBSIDIARY OF ASSOCIATED AUTOMATION LTD. 


THE 




















ENGINEERS!! SPECIFY AND BUY FROM KIRKS- 


fabricated pipework 
Ot 













».».» AND YOU 
BUY BRITISH! 


KIRKS are specialists 
in pipework of rolled and 
welded construction 
from mild steel plate 

up to 72” diameter and 
in all forms of 
fabrication from tubing, 
in steel, stainless steel 






FORGED 
STEEL 
FLANGES 

to British and 
American standards. 








and copper 





74/82 PARADISE ST., LONDON, S.E.16 
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° Niagara Screens can be fitted 
Qual ity with up to four decks. Consult 


Niagara upon any question 


and Quantity of installation. 


Take a look at this heavy duty Niagara Vibratory Screen. It is 
the best job of its type on the market. It will deliver to 

the closest specification, day in, day out. It gives you quality 
and quantity, both. It will handle the 
heaviest material with certainty and 
despatch. Please indicate duties you 
wish to undertake. We will send you 
the fullest particulars and willingly 
answer any questions. 





NIAGARA SCREENS (Great Britain) Ltd. 
Straysfield Road, Clay Hill, Enfield, Middlesex 
Telephone : Enfield 6622 (4 lines) 













(WILTON WORKS, MIDDLESBROUGH) 
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VULCAN WORKS, 
BEDFORD. 

















A RICHMOND No. 1 Universal Milling 
Machine at work at Imperial Chemical 
Industries Limited's Wilton Works. 
(Many famous names figure in our order- 


book !) i. 





No. 1 UNIVERSAL 
MILLING MACHINE 


sing et 


cations and full technical information on 


RICHMOND MILLING and DRILLING 
MACHINES 


MIDGLEY & SUTCLIFFE LTD. Hillidge Works, Leeds 10. Tel: Leeds 76032/3 


MACHINE 
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non-inflammable 


Because it is non-inflammable, as well as being transparent and a 
good electrical insulator, Cobex was chosen for a range of signal 
relay cases for London Transport. Safety and efficiency formed 
the basis for its selection, and the use of Cobex for these important 


components underlines why it is being specified in many industries 

where its unique combination of properties can result in safer and ° ° ° 
more dependable installations. Ask for publication No. 565 and for sealed relays used with signalling 
technical Data Sheets. 


RIGID VINYL SHEET 





a product of 


BX PLASTICS LTD sicHam staTION AVENUE. LONDON £4 


Subsidiary of The British Xylonite Co Ltd Telephone: Larkswood 55/1 


VISIT OUR STAND NO. 25 OUTER ROW, GALLERY, NATIONAL HALL, OLYMPIA. CHEMICAL & PETROLEUM ENGINEERING EXHIBITION 








EE 
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What do you do with your 
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WELLS FILTERS enable 
waste oil to be used 

with complete confidence 
many times over. 








The Wells special filter pads used in 
conjunction with the Wells patent 
syphon feed make waste oil clean again. 





A. C, WELLS % CO., LID 


MOUNT T., HYDE, 


Tel : HYDE 2953 


GRAMS : 


CHESHIRE 


UNBREAKABLE HYDE 





ALUMINIUM 


SAFETY-TREAD CATWALK 


cs QuieT AND SAFE 


WALKWAY 


FOR ENGINE ROOM FLOORING, LADDERS, COMPANION WAYS ETC. 


ry Windshields. « Woreeste cr 


ENT Mo 7017/57 


in step with latest trends in manne and 
| nuclear power station construction the 
W.W. Catwalk has been developed to 


feet six inches. Can be built up into 
convenient lengths according to the 
area of floor and lends itself to cutting 
and fixing round irregular shapes 


The W.W. Catwalk has laid-an anti 
skid material of great and age ved 
durability, proof against wate ol 
grease, petrol etc. A quick salnsie é atch 


ne : 
replaces the usual nut and t oF 
cleatng method of fixing 





Admuts light and aliow 
and cleaning through sic 
MY 








Built from sea water resesting alloy and 

argon welded into units, obviating need 
for painting or maintenance after 
installation 


"Tha May we send you further particulars ? 


Munufacturcd by 
WINDSHIELDS OF WORCESTER 
LTD 


ENGINEERING AND SHEET METAL DIVESION 
St. John’s Works, Worcester 
Telephone 4344 (3) lines) 






































for every oil service 


POSITIVE DISPLACEMENT - HIGH 
SPEED SILENT OPERATION 
HIGH SUCTION LIFT WHERE 
NECESSARY SELF PRIMING 


Mirrlees IMO Pumps are of the 
rotary screw type, of unique 
design, for all capacities up to 600 
tons per hour. They are available 
for a wide range of operating 
pressures, and may be run at motor 
synchronous speeds or directly 
driven by turbines at higher speeds. 


HORIZONTAL 
or 
VERTICAL 











MIRRLEES (ENGINEERS) LIMITED 
Subsidiary of The Mirrlees Watson Company Ltd. 
EARL HAIG ROAD, HILLINGTON, GLASGOW, SW2 
London Office : 38 Grosvenor Gardens, SWI 
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Since !I10.,, 


. . the name of Horseley has 


——S oe 


been associated with major British 


engineering achievements. 


—— 


ARR ag NaN 


The early pioneering spirit, evi- 


denced by the construction of the 


world’s first iron steamship in 


1822, is as strong today in meeting 


PN WANE xs 


the challenge of contemporary 
engineering problems. 

The Horseley Group offers a wealth 
of experience, and extensive 
facilities to meet the most exacting 
demands of Constructional, 





Chemical, Civil, Gas and Water 
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Engineering. 
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HORSELEY BRIDGE 
THOMAS PIGGOTT LTD 


TIPTON « STAFFS 
Telephone: Tipton 1104 
> 


MECHANS LIMITED 
SCOTSTOUN IRON WORKS 
GLASGOW 
and Associated Companies 


a 
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7 
Also at 
LONDON .- SHEFFIELD 
NEWCASTLE WADDON 
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What kind of bally animal is that? 


Just look at its hulking great body 
gleaming in the equatorial sun! 


Seems to be made of steel hot drawn 


by the Chesterfield process. 
By Jove! I think you're right. 

Not a seam, a weld or a join. . 
We'll have to report this to the 


Zoological Society or something. 


They'll never believe us, of course. 


If it’s big steel tubes 
you're hunting, look no 
farther than Chesterfield. 
The example illustrated 

is a header for a 


water tube boiler, 


Chesterfield ::~ 
Tubes °o%22 


Pe) 


3¥ INS nterno diameter, 


lows up to 


Where else can you get such 
hefty and immensely 
strong seamless stee/ tubes? 


Peers eS ees of rue @) erour 


THE CHESTERFIELD TUBE COMPANY LIMITED * CHESTERFIELD * ENGLAND 


crc 48 
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NO Chips, Clamps, Wires or Special Toole 


HERCULES give you the strongest 

- and simplest-to-fix Hose Fittings ever 
devised. The secret is in the 

Claws, with their positive grip- 

ping action, which are fixed simply 

by hammering down. No 

extras, no special tools—only the 
moderate cost of the fittings themselves. 


! The Hercules range includes hose 

| repairers, screw couplings, adaptors, 

| etc., for pneumatic, oxy-acetylene and 
all industrial hoses. 

WE ALSO MAKE STANDARD LUG-TYPE 

! HOSE COUPLINGS IN BRASS OR GUN- 

| METAL; HOSE CLIPS, etc. 









CUT HOSE COSTS 





NEWTON SALES COMPANY LTD., 


(Industrial Division), 517, Fulham Road, London, $.W.6 
Tel: FULham 4228 


THE SPECIALISTS IN HOSE FITTINGS 











STEAM 


GUARANTEED 


TRAPS 


FOR 2 YEARS 


ALSO REDUCING VALVES, WATER HEATER CONTROLS, 
H.P. HOT WATER VALVES 


INDUSTRIES LIMITED 


WOLVERHAMPTON. Phone: 23901 


MIDLAND 
HEATH TOWN WORKS 
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It's high time 


' we saw the 








about 


water heating 


lf your washroom hot water system is 
| inadequate . . . inefficient . . . expensive to 
maintain ... then see the G.E.C. 
without delay. However complicated the 
system the G.E.C. can solve your problem 
.. . solve it with an industrial electric 
water heating installation—fume-free, 
dust-free and thermostatically controlled 
to keep the water, economically, 
at the required temperature. 





é; ‘ — | 838 
a as 





The Company’s specialist 
engineers are ready to give 
free advice and to recommend 
the most suitable system. 


industrial storage 
water heaters— 


for hot water in quantity to 
a number of points at a time. 


industrial immersion 


heaters— 

for quick and easy 

conversion of fuel fired sustems 
to electric heating. 


INDUSTRIAL ELECTRIC 
WATER HEATING 


For further information, write for publication H 4. 











THE GENERAL ELECTRIC OO. LTD, MAGNET HOUSE, KINGSWAY, LONDON, W.O.2 








































































a] CASTINGS IN GREY | 
Dds TO SPECIFICATION 
| INE 
inpusrry 4 


mes eee A 


ENSHAW FOUNDRY 


LinMIiTreD 
STAINES, MIDDLESEX 


TELEPHONE STAINES 426! 


























Exploit 
Electrical 


Progress! 


ELECTRICAL ENERGY offers a 
distinctive service to its readers. 


It is a monthly journal designed to 
provide them with a steady flow of 
accurate and up-to-date informa- 
tion exclusively about those matters 
which concern them as electrical 
engineers. 


Its purpose is to pass on to its 
readers the knowledge gained by 
others in the course of their work. 


The following is o representative selection 
of titles: — 

System Generated Overvoltages (2 
Parts). 

Electrical Insulation (2 Parts). 


A Symmetrical Component Voltage and 
Current Analyser. 


Impulse Voltage Strength of Oi) 
Immersed Insulation. 


Permanent Magnets (2 Parts). 
Automatic Power Plant for Telecom- 
munication Equipment. 

Control and Instrumentation in a 
Nuclear power Station. 


Survey of the Methods Available for 
Analysis and Synthesis of Non-Linear 
Servomechanisms (2 Parts). 


D.C. Winder Control Using Mercury 
Arc Rectifiers. 


In addition there are regular features, 
which include Book Reviews and descrip- 
tions of New Electrical Equipment. 


Annual Subscription : £1 166. 0d. 
Single Copies : 3s. Od. 
Order through your newsegemt or direct from :— 


ELECTRICAL 
ENERGY ° 


28 ESSEX STREET, STRAND, W.C.2 


PUBLISHED MONTHLY BY 
MORGAN BROTHERS (Pubiishers) Ltd. 
Proprietors of ‘‘ The Engineer” and 
** Electronic Engineering” 
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for Sinall Forges 


Fast in Operation. Turns about on its own wheel base. Ensures accurate placing of the 





billet during forging. Maintains a truly parallel adjustment of the height of the bar 
during forging. Rotation of the grip head can be stopped accurately in any desired 
position. Recoils from the forging blow without oscillation thus providing a steady 
action—essential when forging to close limits. Permits a good view of the workpiece 


to the driver. Easy access to all parts facilitates maintenance. 





PaaS 
de 3” 





Further details on request from: 


THE WELLMAN SMITH OWEN , as Gy 
PARNELL HOUSE, WILTON ROAD, LONDON, $.W.1 WORKS : DARLASTON, South Staffs, 


INCREASES OUTPUT e REDUCES COSTS € SAVES SPACE 
ELIMINATES ARDUOUS LABOUR e MINIMISES DANGEROUS ACCIDENTS 











—:0} ysanbaa uo ajqvpiwan aap 


Sutyunow aSptag sof wun mau Aapuornjoaas styy fo spivjap 42y414n,J 


UsCday ZUCKH 




















ULLAL VOAGUU ALE OGGMAOEOA ANON OAUUTAALLOAAAUAAIOUAUSODSRUAADAAUOOSAOLSOUSUSNEUADAASUAGOROOUOAEOUNGUOERODADODOODEAONORDAIODOVRUOCGESOOQEGNUODOUODONIOUNN 





OUUNGAUUADUANUEAUUAAALLAC AAD AEA AU ATTA 



































‘uoddns pouurd 
8 SB popsredo1 9q UBS BZuLIVaq oY) Jey) YONs st ZuNeI UOIssoIduIOD YT @ 





*Zutredg jeotoyds e saoejdax 


*ssouyNs [eurpnyisuo] 
opraoid pure Joyo 1YysTeNs 
eB oovjder ueds aspuq 


*ssouyns jessie, opracid 
pue Sulsesq J9]]O1 suo pue 
Jayor uo 20ejdor ueds 


‘SULIBSg 194D0I B puk “19y10 
ou JO doy uo duo ‘s3urze3q 


‘SOUBUDIUTEU OU SPIOINY @ azenbs & Jo WIOJ dy} UT (£) oy} JO UT, oy] ssoIne A a3piig SY JO SUT] Oya UI A JaTJOI JO sias Om} sooeidoz 

pue (Zz) jo uoneuIquios y B se pooeid s8ununou om | 8 se pooeid ssununoU om 7, wey pooejd Zununow sup 

‘UOTDIITp AUR UT JUDUIDAOU! DJBPOUTWODR [LM BSulsesq powunowl-lkyy @ (P) ' | (1) 
I 





‘(1'O SI [9938 UO 9ZU0Ig PoIeotIqny) Lo’O JO VOMIT JO IUIIOYJI09 B YIM 
Sutievsq Surprys & 01 Juspeamnbo st uotsuedxa 0} souRIsISoI UNUTXEU OY, @ 


—:3uLre9q JEUOTUZAUOS J9AO SdZE}UBAPY 


*suuinjoo yys1a ayi fo yova fo go} 24) 3D uass aq UDI ssulJUNOU aspiag 


dagqna ay] -yrvoaddn ay) surol 11 asaya aSprag mpyjag 243 fo pua ay] RatanreaRSCis i csmatsmeeorevth 























*sIUUIeY 32 UosuMY Woqoy se soYyoIY Bunnsuor dy], 
Beg ‘IOADAING pue JoouIsuq AUD “PNW LW “AO TW'Y oizurpry “y qui uonerdosse ul sisuleg 2 
Liga oe oe. sunpIY “S ‘A ‘Sis9UISUq ZuNNsuOD sy} ‘POUND AID UpoouT'T sy] oe BSpriq sty Jo s1s}OWOId 3y |, 


‘uOTIDeNQUOS pue 
UOIsuUBdxS 0} SNP sJUSUIDAOU WNUITXeU INS 0} PUB SpROT SUTAILA IOJ 13]¥d 0} PoUsIsap 3q ued sBut 
-JUNOPY “JUSUISAOUT BUTYIOI BJePOUTWIOIIE OsTe [[IAA YT SYDOTG popuog [BIW /Joqqns sy} Jo Jesys UI 
SJUSWSAOU oY] Aq poepouTUOdIe sI SSprsq dy1 Jo UoTsuKdxd oY |, “py “0D Joqqny ceipuy oy3 Aq poing 
-eJNULU SSUTUNOU ISpliq papuog [ejow/Joqqni uo payioddns si ujoour’y 1e s3plig Weyjsg Mou sy], 











THE ENGINEER May 30, 1958 





You may know some of the men who sell WHARTON 
cranes. But you won’t know the men who actually 
build them. And that’s a pity. 

We know them. We know the excellence of their 
work, the skill and experience which they use to 
such good—and lasting—effect. 

Eric Ward, for instance. He began learning about 
WHARTON cranes when he joined our machine 
shop 39 years ago, to be followed 25 years later by 
his son Donald. 

“It’s the sort of place,’’ says Eric, ‘where you can 
put your heart into the job and know that people 
appreciate your work. And there’s always plenty of 
it. I’ve been on overtime since 1927.”’ 

It’s natural that the Wards and others like them are 
busy. Because people DO appreciate cranes built 
by such craftsmen .. . WHARTON cranes. 
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FULL RANGE OF HEs 
RESISTING STEELS 
INCLUDING THE NIMONIC™ 
RANGE, STAINLESS 
STEEL, NICKEL, 
TITANIUM, LOW. 
















: ILLUSTRATION SHOWS A FABRICATION IN 2" ¥8' AND I" 
e ALUMINIUM PLATE SPEC N6, WELDED BY THE ARGON 
. ARC AND ARGONAUT PROCESS. 
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2-STROKE 
OPPOSED-PISTON 
ECCENTRIC TYPE 
bit Engines 


AVAILABLE IN POWERS 
UP TO 6,000 B.H.P. 


turbo-charged with air- 




















We also supply cooling, resulting in 
Four-stroke engines 
greater output and 


with or without 
pressure induction 
as oil or dual-fuel he 
engines up to to reduced fuel consumption 
2,100 b.h.p. 





One of eleven 6-cyl. engines ordered by the 
Iraq Petroleum Company. 


HARLAND & WOLFF 


LIMITED 
Enquiries: Queen's Island, Belfast London Office: 9, Whitehall, $.W.1 


BELFAST GLASGOW LONDON LIVERPOOL SOUTHAMPTON 








SPECIFY ‘**REAVELL”’ 


FOR EFFICIENCY And RELIABILITY 
RECIPROCATING COMPRESSORS 
ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 


I To 10,000 
LBS. PER SQ. INCH 


ror AIR, HYDROGEN, 
OXYGEN, NITROGEN, 
ann OTHER GASES. 


REAVELL & COMPANY LIMITED | 


IPSWICH, ENGLAND 
Telegrams: ‘“*REAVELL”’ Ipswich Telephone: Ipswich 56124 (3 lines). 
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bringing 
a NEW ERA in drilling 


SPEEDICUT 


“CHIPBREAKER © 
DRILL 












Dry drilling constructional steels SPEEDICUT ‘« CHIPBREAKER ”’ 
Drills, #Rin. dia., average 3,108 holes between regrindings. 

Covering the range of single plate to packet drilling, the average hole 
depth is 14in.; chipbreaking is excellent and no withdrawal is necessary 
when packet drilling to full flute depth. 


One of the largest Constructional Engineers in the country reports 
this performance as 50 per cent. better than competitive drills. 


Take advantage of latest techniques in toolmaking—SPECIFY 
SPEEDICUT. 





CARLISLE STREET EAST - SHEFFIELD 


SPEEDICUT WORKS ° 
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Searb 


CROFTS MAKE THE 
CROFTS (ENGINEERS) LIMITED 








CROFTS RITESPEED GEARED MOTORS 















AND REDUCTION GEARS 


fractional to 80 h.p.; ratios up to 82: 1 


%* standard units (illustrated) ideal for 
floor, wall, ceiling and vertical 
mounting 

%* flange-mounting, universal and 
co-axial output vertical units also 
available 

%* Hiratio adaptors provide ratios up 
to 2175: 1 












SHAFT 4°6°% 8" 
MOUNTED WORM GEARS 
GEAR TO EEUA STANDARD 
UNITS DIMENSIONS 









Publication 157 Publication 5743 








CROFTS (ENGINEERS) LIMITED Branches at: 


Bristol, Cardiff, Dublin, Eastern Counties, 


POWER TRANSMISSION ENGINEERS Glasgow, Leeds, Liverpool, London, Manchester, Newcastle 


Head Office: ‘Thornbury, Bradford 3, Yorkshire REPRESENTED THROUGHOUT THE WORLD. 


Telephone: 65251 (20 lines) Telegrams: “Crofters Bradford Telex” Telex 51186 
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OXECS 


FINEST YOU CAN BUY 






POWER TRANSMISSION ENGINEERS 





CROFTS RADIATION 
WORM REDUCTION GEARS 


fractional to 400 h.p.: ratios up to 100: 1 
Publicauon > I > ‘ } t 


* a first class, high efficiency speed reducer 
% inverted (overdriven) and vertical units, too 


%* all types available as complete worm geared motors 





UNIVERSAL MULTISPEED 

- MOUNTING 2, 3 & 4 SPEED 
WORM REDUCTION REDUCTION 
GEARS GEARS 
Publication 571 Publication 358 











Makers of: CROFTS (ENGINEERS) LIMITED 


Clutches, Conveyor drives, Couplings of all types, Double helical 
— POWER TRANSMISSION ENGINEERS 


gear units, Fabricated steelwork, Geared motors, Hy 

pn ne Se ah oat peels eos To -flushbushes, 

Fiammer blocks, Shaft- renamed pase unit, Special machinery Head Office: Thornbury, Bradford 3, Yorkshire 

Grives, Spiel bevel svar Worm reduction pam lsat tad Telephone: 6§251 (20 lines) Telegrams: “Crofters Bradford Telex” Telex 51186 
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CRABTREE MINIATURE 


UNFAILING 
OPERATION 
IN ALL 
CONDITIONS 


The Crabtree Type F-60 miniature 
circuit breaker gives reliable 
service, even under the most 
exacting conditions. Positive drive 
enables the unit to be closed and 
opened in all circumstances, 
whilst the trip-free handle prevents 
the breaker being held closed 
under fault conditions. The dis- 
tribution board cases are provided 
with adequate dustproofing 
facilities. 


Other features of this interesting 
new range are given in Publica- 
tion No. 1191, available on request. 


“* Minor electrical 
faults no longer 






upset our produc- 
tion flow.” 


WHY THE USER PREFERS 
CIRCUIT BREAKER PROTECTION 


RABTREE ~ 


A CIRCUIT BREAKER OF UNEQUALLED PERFORMANCE 


J. A. Crabtree & Co. Ltd., Lincoln Works, Walsall Staffs. cm 
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——= Craftsmen in Metals —— 





CTEELWAY 


WOLVERHAMPTON 





% 
# 
Ef 
5 


® 


we design and supply 
Open-type flooring for 


Walkways, Engine Room 






ALL WELDED AND Catwalks and Stair Treads 

. BRAZED COPPER for Accommodation Ladders 

CONTAINERS, MEASURING 
VESSELS AND FILTERS. 


vopuo7 (seul! Z) EE9LE ‘sauoyg NOLUWYHY3IATIOM ‘SHHOM ILVOSNIING 


in steel or aluminium alloy 





Steelway products include:- 

Platforms & Gangways, Fire Escapes, Chequer 
Plate Flooring & Stair Treads, Patent 
“Prominedge’’ Stair Treads, Forged & Tubular 


ALEXANDER MCARA 


Works: East Dock Street, Dundee Phone: Dundee 81268/9 
Illustrated Catalogue on request. 
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HEAVY. MEDIUM AND LIGHT SAND CASTINGS 
IN ALUMINIUM BRONZES - MANGANESE 
BRONZES - NICKEL BRONZES - PHOSPHOR 
BRONZES - GUN METALS - ALUMINIUM, ETC 
PATTERN MAKING AND MACHINING 


CHILI CAST SOLID AND CORED BARS 


4 
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¢/ J.T. Price & Co. 


(BRASS & ALUMINIUM FOUNDERS)LTD. 
NEWCASTLE STAFFS © phone 680II-2-3 
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Indispensable partners 
of the Steel Industry 







Railway Sidings are a vitally important factor in » 
the smooth running of a steel plant, and no firm 
in the world has a wider experience of their 
design, manufacture and installation than Thos. 
Summerson & Sons Ltd. A Summerson Siding 
is designed to work in unison with modern 
mechanised loading and unloading equipment and 
becomes part of a co-ordinated whole. It is 
manufactured to stand up to the exacting de- 
mands of steel works routine—the 24 hour day 
duty, year in year out, the heavy loads of raw 
materials and hot metal, the never ceasing flow of 
trucks. Illustrated is a large siding layout for the 
Lackenby Steel Plant of Dorman Long (Steel) Ltd., 


which was manufactured and laid by Summerson. 


THOMAS SUMMERSON & SONS LTD. 
Mowden Hall, Darlington Phone: Darlington 5224 
LONDON OFFPICE: Sa Deans Yard, $.W.!. Abbey 1345 





get wise to modern methods 
of machinery control 


If you could control rotating machine drives with split-second 
precision—stop and start instantaneously yet without strain— 
cycle, reverse and index at the touch of a button—would it not 
help you to attain faster, easier production? Undoutedly, and 
you can achieve this standard of automatic control quite simply 
by fitting Warner Electric Brakes and Clutches. 

Designed to occupy the minimum of shaft length, these electro- 
magnetically actuated friction couplings can be fitted to existing 
machinery as easily as they can to new machines. Other 
advantages of Warner Electric Brakes and Clutches include 
automatic compensation for wear throughout the life of the unit, 
effective heat dissipation and absence of side or end thrust. 
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Write today for descriptive Warner brochure. 
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ST. HELEN’S AUCKLAND, CO. DURHAM 


, 


i 




















































a AR 
— i p Phone: West Auckland 551/5 
-_— Grams: Solenoid, West Auckland 
co Ja a Birmingham Office : 7 Newhall Street, Birmingham 3 Telephone : Central 390! 
Westool also make : Coils & Coil Winding Machines, Transformers & Chokes. 4.C_ & D.C. Solenoids, Grinding Attachments, Air Conditioners, etc. 
T18.95 
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a CIMENT FONDU 
is the Ideal Cement for 


- CHIMNEY LININGS 


SY 
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— Used according to temperature conditions with 
Refractory, Insulating or Non-Refractory aggregates. 






, 

. —lIt protects the steel, brick or concrete 
% structure against attack by heat and by the acidity 
% and sulphates from the combustion gases. 
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Shell’s Shellhaven Refinery, Essex. These 9 ft. diameter 
steel stacks have been lined with Ciment Fondu insulating 
concrete 


Wallasey Power Station. Ciment Fondu mortar was used 
for the jointing of the interior brickwork of this chimney. 





Table Bay Power Station, South Africa. Chimneys 
gumited with Ciment Fondu mortar. 






Battersea Power Station where chimneys have been lined Y 
with Ciment Fondu mortar. Yy 


AGEL NK QE K_E_)|! 


REFRACTORY CONCRETE 
The adaptable Refractory material made 


The Cement for Industry 


FOR SPEED - STRENGTH 


with crushed firebrick and CIMENT FONDU RESISTANCE - REFRACTORINESS 





Ciment Fondu is manufactured by 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 


73 BROOK STREET, LONDON, W.1. Telephone: MAYfair 8540 


You are invited to write for further details and photographic examples sxe 
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but we tailor 
in stainless steel 


Made to measure jobs are our speciality. Vats, vessels 
and machine parts in heat-resisting and corrosion-resisting 
materials—particularly stainless steel and nickel alloys 
are usually problems, but they’re problems we take on 
every day of the year. Our technical department is always 
available for consultation, advice 
and service. Call us in and see 
what a difference superb stain- 


less steel tailoring makes. 


for instance .. 


Stainless steel vibra- 
tory elevator for food 
inspection and de- 





livery. 





Ss 
WELDING TECHNICAL SERVICES LTD, 


ENGINEERS 





AND FABRICATORS 
HURST MILL, KINGS NORTON, BIRMINGHAM 30 


PHONE : KINGS NORTON 2360/2555. 





GRAMS : WELTEXA, BIRMINGHAM 
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quality malleable castings BS S309 
EASILY MACHINEABLE 


also 


SOFT GREY IRON CASTINGS 
for all 


7S 


trades 


oh 





a | - Sf oe, Our metal is melted under strict metallurgi- 
cal control in modern Rotary Furnaces and 
SL oP is annealed in up-to-date pulverised coal 
furnaces ensuring perfect dependability. 
& SONS LIMITED 


WALSALL: TEL: 3509 
LANCS, YORKS, CHESHIRE, 
SHROPSHIRE REPRESENTATIVE: 


MALCOLM P. ROWE, 


STAFFORD STREET - 
SOUTHERN REPRESENTATIVE : 
G. P. SANDERSON, LTD. 
SANDERSON HOUSE, NORFOLK SQ. 
BRIGHTON |. 
PHONE: HOVE 71329. 


PRUDENTIAL BUILDINGS, ST. PETERS- 
GATE, STOCKPORT, CHESHIRE. 
PHONE: STOCKPORT 5512. 








No more valve replacements with our 


300 KV CONSTANT POTENTIAL 
INDUSTRIAL X-RAY EQUIPMENT 


Incorporating Selenium Rectifiers 


* Increased tube 
life with maxi- 
mum reliability 


* High, constant 
output with fully 
automatic stabi- 
lisation 300K V Svea 
at 1OMA big 


* Simple and 
Safe operation 
with overload 
blocking 





A WIDE RANGE OF X-RAY TUBES AND MOUNTINGS FOR 
ISOKV AND 300KV OPERATION CAN BE SUPPLIED. 


SIEREX LTD 


— SIEMENS 
& 241 Tottenham Court Road, 
London, W.1. REINIGER 


HALSKE 
Tel: LANgham 2464 





X-RAY, CRYSTALLOGRAPHY and ULTRASONIC EQUIPMENT FOR NON-DESTRUCTIVE TESTING 




















“To a chap like me — * 
and I'm proud of my work — my pencil's 
my living. 
The pencils | use have to stand up to fast 
hard work, their grading’s got to 
be absolutely spot on — not almost 
or nearly but bang on the dot every 
time. 
The leads must hold their points 
and flow smoothly throughout a long line — 
no crumbling or ‘clinkers’ mark you! — 
and if | erase a line it must go cleanly — 
there's no ‘furrow’ left in my paper 
so you won't find ghost lines in prints 
made off my drawings. As a matter of 
fact you can tell from a print when it is 
my drawing — the print's always first class’’. 


“What pencils do | use?” 


“ Venus drawing pencils of course, the ones 
with the crackle finish !— how else 
do you think | keep my high standard ?"' 


DRAWING 
PENCILS 


% VENUS Drawing Pencils are made in 17 accurate 
grades from 9H to 6B. 





THE VENUS PENCH CO., LTD. LOWER CGLAPTON ROAD, LONDON, E.5. 
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the metal with L.S.C-—R. 





The Lightness, Strength and Corrosion-Resistance 
of Titanium are solving old problems in new 

ways in most branches of industry. Its high 
strength-weight ratio, phenomenal resistance to 

a variety of corrosive media and its interesting 
electrical properties make it a unique material 

for applications in aircraft, chemical, marine and 
electronic engineering and in many other fields. 








THIS BOOKLET CONTAINS 

USEFUL DATA... 
Technical information on Titanium 
Properties, Applications, Fabrication, 
Weight Tables, Products Tables, 
Corrosion Tables. 


Write today for a free copy 





TITANIUM METAL & ALLOYS LTD « 
2 METAL EXCHANGE BUILDINGS 


LONDON, E€.C.3 
WORKS ° SHEFFIELD 





FLAMEPROOF SOLENOID 
OPERATED VALVES 


BUXTON CERTIFIED 







Pressure Ranges 0-5" W.G. 
0-5 P.S.I. 
0-15 do 
0-150 do 
Bores 4” to 4” 0-1500 do 


Voltages D.C. 24v. to 550v. 
A.C. 100v. to 600v. 
WITH INTEGRAL RECTIFIERS 


MAXSEAL VALVES LTD 
WOOD ROAD, KINGSWOOD, BRISTOL 
Phone: Bristol 67-3869 




















SPURS r WORMS 
BEVELS RACKS 
WORM SCREWS 
WHEELS 
SILENT 
HELICALS GEARS 
CHAIN CHANGE 
GEARS GEARS 
Complete All materials 
Suppl standard 
can d pitches to 
ing only 7ft diameter 





Genera! machine castings made to customers’ patterns. Low prices for planing, boring, turmag. screwoutting 
your enquiries to 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


New Bond Street, Halifax. Telephone: Halifax 521/78 Telegrams: “Gears.” 
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Give your 
electric 


motors 


ul : 
protection 


The Ellison ‘Bantam’ Direct-to-line Starter ensures complete 





7 th th and reliable protection for your electric motors — 
wi C and minimum interference with production. The 
quick-resetting, overcurrent protective devices are a sure 
“ safeguard against “burn-outs” and time lags prevent 
Ellison unnecessary stoppages caused by temporary surges. 


With a maximum current carrying capacity of 20 amps, 


the ‘Bantam’ has all the robustness of construction and 


® 9 
an fam reliability in operation of the larger circuit breakers and 


motor starters in the renowned ELLISON range. 


Direct-to-line 


Starter 
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Only = i. a: can offer such 


a wide selection of British made bearings 


Illustrated on the left is the SS&S{P’ cylindrical 
roller bearing, one of the ten variants of the four 
basic types of rolling bearing manufactured in 
Great Britain by The Skefko Ball Bearing Co. 
Ltd. The cylindrical roller bearing has a low 
coefficient of friction and is therefore suitable for 
shafts operating at high speeds. Because of its 
high radial carrying capacity it is extensively used 
in electric motors, gearboxes and _ similar 
applications. 


Behind every SouciP bearing lies unrivalled 
experience in the design and application of 
rolling bearings all over the world. This 
experience is at your disposal from any one of 
Skefko’s twenty Branch Offices, situated at 
strategic points all over the British Isles. 


Bearing housing for an electric motor, incorporating 
a cylindrical roller bearing and a grease valve. 


ennai os # 


THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON ~-_ BEDS 
THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES : 
BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 
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FUTURE FOR BRITISH AIRCRAFT ? 


The debate last week in the House of Commons upon 
the aircraft industry has shown that even the practised 
parliamentarian is unable at all fully to understand what 
policy the Minister of Supply purports to follow in deal- 
ing with aircraft procurement. However, it became 
equally clear that the House is able to offer little 
assistance in formulating a policy. Members were even 
heard attempting to convince themselves that the selling 
of aircraft is not an intensely competitive activity in which 
the participants must take the risk of going bankrupt. 
We can hardly expect the world to take for granted that 
only a nominal price was paid for unwanted ‘‘ Comet ” 
aircraft, nor blame it if, after the merits of turbo-prop 
airliners have been puffed by Lord Douglas and others, it 
prefers a 1955 turbo-prop design to a 1946 turbo-jet 
airliner. It needs to be realised that to visualise this 
country developing and manufacturing military aircraft 
to rank with those of all other nations is merely 


**Dreaming of deeds that are mean to do,..... 
Won by merely wishing we could.” 


Whether or not the superior altitude capability and 
possibly speed of the V-bombers, compared to the Boeing 
machines of S.A.C., justify the absence of any defensive 
armament is debatable, but it is quite certain that at the 
last time of asking the “ Vulcan” had yet to attain the 
standard of aiming of the older “ Stratofortress,” while 
by all accounts the “* Stratojet ” is already using a “* stand- 
off bomb.” Whether the “ P.1 B” could give its missiles 
a significant probability of approaching a “ Backfin”’ is 
also unknowable, but it is quite certain that in May, 1958, 
there are supersonic fighters in the French, Soviet and 
United States air forces. Our I.R.B.M. will, almost 
certainly, be the last such weapon using liquid propellants, 
a logistic and operational liability, to enter service. Nor 
can it easily be credited that, when the “Sea Vixen” 
eventually reaches the carriers of the fleet, it will be 
possible to regard it as up to date. And, as the members 
of parliament obviously felt, it would be painful and 
profitless to recall the abortion of our military transport, 
the ** V.1000.”" Even those who believe that the immense 
scientific and engineering effort needed to achieve a major 
modern aircraft is still within our compass can hardly 
suggest that we should undertake the task of building the 
small stock with which we should have to content our- 
selves. For, while in the past it has been possible to 
export aircraft similar to those of our own squadrons, 
the future tools of a major conflict will be weapons 
systems so highly integrated with their support and 
command networks that they would be but a burden to 
any less industrialised nation. Equally does the prospect 


of the development of a British supersonic airliner appear 
to be a mirage. Such a transport, if it is indeed an 
economic possibility, would require a complete revision 
of internationally agreed regulations governing safety, 
fares, air traffic control, and technical standards ; and 
three attempts on our part to lead international air traffic 
in the direction favoured by us have already failed— 
namely, the flying boat, the Brabazon “ luxury liner,” 
and the low-cost turbo-prop transport. 

But we are far from meaning that the aircraft industry 
should cease to exist! Proof to the contrary is afforded by 
the many nations that do build aircraft well within the limits 
of the state of the art. It is encouraging to observe that 
Dutch, French and Italian, besides British, designs of 
aircraft are being marketed in the U.S.A., and there are 
in limited war numerous missions the aircraft for which 
would be easily sold to many nations. Equally there are 
a great variety of civil aircraft needed beside airliners of 
extreme performance. It has been observed repeatedly 
that a modern small aircraft is, except for the Miles 
trainer, completely absent from this country, and if a 
great volume of trade with the Continent is anticipated 
business flying may be expected to establish itself here 
just as it is rapidly establishing itself in the U.S.A. And 
it is in building aircraft that an aircraft manufacturer is 
best occupied : it would be over-sanguine indeed for 
these undeniably specialised organisations to enter into 
the market of, among others suggested, the machine tool 
makers. Competition and its consequences are by no 
means confined to the aircraft industry, as is obvious 
when we see in this country four manufacturers attempt- 
ing to sell in large quantities cars that would fit into a 
single specification ; and it is worth recalling that when 
the Bristol Aeroplane Company wished to diversify its 
products it did not design a new car but adopted one of 
the best designs in Europe at a time when the German 
industry was able to offer no opposition. 

However, that a high proportion of speakers in the 
debate were anxious to see an aircraft industry of some 
shape or form may give some encouragement to the 
industry. But it is salutary to consider how different 
Government policies would be if it were really intended 
fully to encourage aviation, as some members suggested 
or advocated. The research budget would be brought 
to some realistic level—it was known months ago that 
such projects as the Short S.C.1 were starved of funds, 
while support for, say, the “* Rotodyne” would be 
not merely the minimum that the Minister dare offer, 
but adequate to buy a reasonable likelihood of reaching 
actual service before any competitor. The Minister of 
Transport and Civil Aviation would postpone the closing 
of Croydon Airport at least until a heliport in the capital 
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is an established fact and also until the future technique 
of navigation and traffic control is internationally agreed ; 
if Decca or a comparable system is selected, it might well 
prove possible to exploit this precious piece of grass. 
The Chancellor would abandon the fuel tax in favour of 
some levy which does not distort the pattern of techno- 
logical progress: the difference in direct costs for a 
“Dart”-engined “Herald” flying in the United 
Kingdom and in the United States is over 20 per cent. 
Appointments to the Air Registration Board and other 
statutory bodies would be carefully considered to 
ensure that private flying is less and less handicapped by 
regulation and restriction. If a pilot’s licence were of 
value to others besides full-time air transport crews and 
technical journalists, the shortage of pilot material might 
be less threatening. And how welcome it would be to 
every traveller and industrialist when some explicit 
limitation were placed upon the power of the Customs 
and Excise to delay and hinder international traffic ! 


STANDARDISATION ACTIVITIES 


Enthusiasts for standardisation are having some field 
days just now. Last week, on May 21, there was held at 
the Connaught Rooms, in London, the fourth conference 
of engineers responsible for standards. It was organised 
by the Institution of Production Engineers and the British 
Standards Institution. On June 9 there will open at 
Harrogate a triennial conference of the International 
Organisation for Standardisation, the first such conference 
to be held in Britain. The first-named conference was 
principally concerned with this country’s domestic affairs, 
But there was a linkage with the international conference. 
to follow, through the presentation of a statement by 
the B.S.I. Export Panel on “ The Effectiveness of U.K. 
Participation in International Standards Work”; and a 
discussion of the implications for U.K. producers of the 
use, simultaneously, of the inch and metric systems since 
this country exports to countries using both systems. 
The intention was not to discuss the comparative merits 
of these two systems. But, perhaps, because Mr. H. 
G. Conway, in a paper he presented to the confer- 
ence, could not wholly conceal his preference for the 
metric system, some such discussion did occur. The 
1.8.0. Conference is to be an altogether longer affair, 
extending until June 21, and every one of the forty 
member countries of 1.8.0. will be represented. Amongst 
the fifteen technical committees which will meet at 
Harrogate there are to be noted those concerned with 
screw threads, with the testing of various steel products, 
with the formulation of codes for the testing of machine 
tools and, a relatively new one, with the drafting of 
recommendations on factors affecting nuclear reactors 
from a safety viewpoint. 

There used, at one time, to be a deal of hostility towards 
standardisation amongst engineers. It was felt, pessi- 
mistically, that standardisation must unduly restrict the 
freedom of designers. In fact—at least by the methods 
favoured by the B.S.1.—it is now not possible to draft a 
standard nor to get it generally accepted and used unless 
the good design and high quality of the product have 
already been fully established in industry and are unlikely 
to suffer much further change, except at a rate so slow 
that adequate time is available for revision of the standard. 
But if nowadays hostility has gone, in place of it there is 
much apathy amongst engineers. Indeed, we confess, 
ourselves, to a lack of enthusiasm for the subject, despite 
the fact that we fully recognise its importance. Particularly 





important in this present age, we believe, is the work of 
standards bodies in this country and elsewhere in estab- 
lishing that certain symbols have the same precise mean- 
ings for everybody. We refer in that sentence not merely 
to mathematical symbols, but to such words as “ Unified 
Screw Threads ” and to units such as inch and metre, not 
to speak of letters or numbers to describe limits and fits 
and surface finishes, &c. This may be compared to the 
function of lexicographers in defining the meanings of 
words. In the interests of production, too, the encourage- 
ment that standardising bodies give to the adoption of 
lists of preferred sizes for a whole variety of products 
is very important. “ Selling ’’ standards to designers and 
manufacturers is essentially rather a slow process. For 
it is always troublesome and sometimes very expensive 
for a firm to adopt new standards. It has first to be 
convinced that it will ultimately benefit. The coming of a 
Common Market in Europe and the possible creation of a 
Free Trade Area around it must certainly now give a fillip 
to international standardisation. For should the Area 
come into being a number of British firms and perhaps 
whole industries, whose export dealings (if any) have been 
only with the Commonwealth, will soon find openings 
available for sales on the Continent; but only if 
international standards are complied with ! 


STEEL RESEARCH FORGES AHEAD 

The annual report of the British Iron and Steel Research 
Association for 1957 has just been issued, and contains 
brief references to a number of interesting engineering 
developments. Much of the emphasis is again on auto- 
mation. The report states that research to modernise 
forges was intensified during the year. Studies of 
American and European practice are being followed by 
operational research in this country. The need for 
mechanisation in forges is apparently due for the most 
part to the acute shortage of the kind of labour that is 
both skilled enough for the job and willing enough to 
remain at it. Thus remote position control is being 
applied to forging presses so that operators may be drawn 
from more plentiful sources. Encouraging results have 
been obtained, and the system which has been evolved 
not only reduces the skill required but also confers greater 
accuracy on the forging. This work seems now to be 
emerging from the chrysalis of the laboratory, for the 
report states that it has reached the stage of commercial 
development. In other fields the drive towards fuller 
automation is aimed more at the improvement of the 
product. Here again remote position control is playing 
its part. It has been applied to the screws of rolling mills, 
and a push-button installation at a steel works is reported 
to have been successful. Research effort on rolling mills 
is taking other forms too. For example, the behaviour 
of tandem cold-rolling mills is being investigated on a 
three-stand model in which both the electrical and the 
mechanical characteristics of each stand can be varied. 
The objective here is to simplify both manual and auto- 
matic control, and it is intended to follow up the results 
obtained so far by full-scale tests on industrial mills, 
Work on the coating of steel with various metallic and 
non-metallic materials continues to be productive. The 
Association’s report refers to developments in tinplate 
manufacture, plastics cladding of steel sheet, lacquering, 
hot-dip aluminising, and other techniques, A _ pilot 
plant for the bonding of p.v.c. to 3in strip is stated to 
have proved very successful. There is no pause in the 
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search for new departures, however, and it is proposed to 
extend research on organic coatings to include organosols, 
plastisols, and similar compounds. The movement of 
colloidal particles under the influence of an electric field 
(“‘ electrophoresis ’’) is also being studied as a method of 
applying resins and metallic oxide coats. 

In pressing forward its endeavours in the technical field 
the Association is not neglecting to improve the conditions 
in which its researches are carried out. The laboratories 
in Sheffield are of course well known, and the expand- 
ing South Wales laboratories were seen by nearly 400 
visitors on open days in June last year. Work on the 
rebuilding of the laboratories at Battersea was begun in 
Autumn, 1957, and should be finished at the beginning of 
next year. The Association now has eight more members 
than in 1956, the total being 426. It is interesting (and 
perhaps significant) to observe that the fifteen Common- 
wealth companies belonging to B.L.S.R.A. produce 
between them 70 per cent of the steel in the 
Commonwealth outside the United Kingdom. The main 
sources of income so far have been the British Iron and 
Steel Federation and the D.S.I.R. The arrangement 
under which the Association received £100,000 a year 
from the D.S.I.R. came to an end in 1957, and a grant for 
the next five years was applied for. According to the 
General Report of Council an offer has been made, in 
response to this request, to raise the annual grant to 
£120,000 provided that the Association can obtain an 
industrial income of £550,000. The Council expressed 
appreciation of the recognition and encouragement 
implied in this offer. It is to be hoped that the iron 
and steel industry will also respond as generously as it 
should. 


MEMORIAL TO MICHAEL FARADAY 


Over two years ago, at a meeting at Southwark Town 
Hall, London, convened by the Mayor, a project was 
discussed for erecting a memorial to Michael Faraday. 
The opportunity to do so was then arising because of the 
imminent reconstruction of the Elephant and Castle 
junction, close to the birthplace of Faraday. The sense 
of the meeting at which Southwark Council, Southwark 
Chamber of Commerce, a number of learned societies 
and the Central Electricity Authority were all represented, 
was that the erection of a memorial would be a good 
idea but that provision should be made for scholarships 
or research studentships or some other educational 
object as well. An organising committee was set up to 
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consider the matter and to consider ways and means of 
raising the money. 

For the reason that detailed study of the layout of 
buildings and open spaces affected by the reconstruction of 
streets in the Elephant and Castle region is not even now 
complete, the organising committee has been unable until 
recently to make much progress. But last week it became 
possible to convene a meeting of the interested organisa- 
tions, at which certain proposals relating to the memorial 
were put forward. Under the road plan now being 
created in the area, there will be a large island at Elephant 
and Castle. This island will be traversed below street 
level by a passageway connecting two Underground 
stations, one on each side of it. Additionally, as part of 
the reconstruction, it will be necessary to move an L.T.E. 
electricity substation. The suggestion is now made that 
the substation should be housed in an attractive modern 
glass-walled building on the island, close to a com- 
memorative monolith, the two together forming a sym- 
bolical memorial to Faraday. The fly in the ointment is 
that on rough estimates that have been made, the cost 
to the Michael Faraday committee might amount to 
some £75,000 to £125,000, far more than the organising 
committee appears to think could be raised. The com- 
mittee must, in fact, in its own view, think rather in terms 
of an expenditure of £10,000 to £25,000. 

Though we are not at liberty to reveal details, we 
have had the opportunity to see a model of the proposed 
memorial and it seemed to us a decidedly attractive 
proposal. It seemed to us also that the proposal should 
be attractive to the London County Council, which is 
responsible for the reconstruction. For the island to be 
created at Elephant and Castle is of substantial size and 
it could hardly be left as a blank paved or even grassed- 
over area without other adornment. In such circum- 
stances, it seems to us that the Council might well consider 
itself justified in taking to itself the greater part of the 
expense. We hope indeed that once the L.C.C. has seen 
the model, that will be the outcome. We also hope that 
though the attention of the organising committee has, 
very naturally in the circumstances, been fixed primarily 
upon arrangements for an architectural memorial, it will 
soon give further attention to the educational proposals 
made two years ago. The learned societies, we believe, 
though strongly sympathetic to the desires of Southwark 
Council and the Southwark Chamber of Commerce to 
have an architectural memorial to Faraday, in the borough, 
are even more concerned to see that Faraday is com- 
memorated in some more national way, as by the creation 
of scholarships or research studentships. 





‘* PATENTS AND SPECIFICATIONS ” 

“If the re-patenting of old inventions continue to the same extent 
that it has occurred hitherto, the endeavour of the Commissioners of 
Patents to afford inventors and those concerned with inventions, 
greater facilities for ascertaining what has been already made the 
subject of letters patent, will be to a great extent rendered ineffective 
by the enormous accumulation of specifications. Even at the present 
time the patience of those who require to make a search through a 
class of specifications, is tried by repeatedly meeting with specifications 
of patents that have been granted for some method essent ially the same 
as one for which half-a-dozen successive patents have previously been 
granted, and which, perhaps, after all is a mere visionary attempt to 
achieve some impossible thing. 

“The provocation to ill-temper is none the less from the more 
recent specifications of this kind having frequently a long preamble 





The Engineer— 100 Bears Ago may 28, 1858) 


setting forth the particular defects and short-comings of previous , 


patented methods or from finding after carefully reading through some 
ten or twenty pages of prosy, long-winded composition that it contains 
nothing but-what might be better said in half-a-dozen lines, and that 
the sum and substance of that little possesses neither novelty nor 
utility even in reference to the time when the patent was granted. 
These disagreeable experiences are familiar to every one who has 
much frequented the Patent-office Library, and the facts show that 
although patents are not granted indiscriminately, but are professedly 
limited to such methods as possess both novelty and utility, still there 
is far too much laxity in the determination of these two qualifications 
for a claim of patent-right. This remark does not merely apply to 
the grants of patents under the old law, but is at least equally applic- 
able to those granted at the present time. It would be invidious to 
particularise instances of this fact ; the observations of those familiar 
with such matters will, however, fully bear out the truth of this 
statement.” 
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INTERNATIONAL & UNIVERSAL 


EXHIBITION 


—BRUSSELS 1958 


No. Vil—{ Concluded from page 762, May 23) 


IS the last two issues of “ The Engineer ’’ we have described the structural 

engineering design of several of the buildings at Brussels ; here we con- 
clude this description. Our principal concern in this week’s instalment is 
with two buildings of extraordinary interest, namely, the United States 
pavilion, and the pavilion of the Dutch firm of Philips. These two buildings 
represent respectively the two structural trends previously noted—the 
use of steel cables for light roof construction, and the use of the anti-clastic 
shell. The illustration opposite is of the Philips pavilion, showing the 
entrance, shortly before its completion. Two buildings which have part of 
their primary structure in light alloy, and two structures carried by steel 


cables, are also briefly described. 


OME of the structures we have so far 

described have been unusually complex ; 
but a new order of complexity is reached by 
the Philips pavilion, a building as modest in 
dimensions as it is extraordinary in concep- 
tion, which is to be found tucked away 
amongst the Dutch section of the exhibition. 


The hyperbolic paraboloid is the basic motif 


of this building, the shell surfaces being dis- 
posed so that nine of them, plus an entrance 
and an exit, define the shape of the building. 
The shells are built of concrete, and the 





The Philips Pavilion, showing the exit. 


network of edge beams between the shells 
supports the building, without any other 
columns or beams at all. The geometry of 
the building can be followed from perusal of 
the two illustrations, showing the entry and 
exit respectively, and from the plan, on which 
the network of edge beams is shown. Note 
that the levels of the junctions of the edge 
beams are also marked, from which it may 
be observed there are three “ peaks,” one 
above the entry, one above the exit, and 
one at one side of the building—if the 


The shell surfaces are formed of precast slabs, prestressed 


together, and the prestressing wires are left exposed. The tubular edge beams were cast in situ 





term “side ’’ is permissible in this context. 

The purpose of the Philips pavilion is to 
give completely automatic performances 
demonstrating recent attempts to incorporate 
purely electronic ** noises” into orchestral 
scores. The performance is thus described as 
““a spectacle of light and sound,” which 
forms the entire environment around the 
audience. The architect, Le Corbusier, 
described the building’s function even more 
succinctly : “It is a belly,” he said, ** with 
an entry, a digestion, and an exit.” 

Entirely new effects were envisaged in the 
performance, demonstrating the potential- 
ities of modern engineering products and 
methods in electronics, lighting and auto- 
matic control. The basic conception was 
propounded by Mr. H. C. Kalff, a director of 
Philips. It was developed by Le Corbusier, 
who collaborated with the composer, Mr. 
Varese, in elaborating the project. Mathe- 
matical analysis of the structure was under- 
taken by Mr. Xenakis. 

The translation of these plans into a 
practical scheme of construction proved 
complex. For perfect acoustic properties, 
a constructional thickness of Scm was 
needed. Early designs envisaged a thickness 
of 80cm plus a cumbersome network of 
beams and columns including isolated 
columns outside the building. At this stage 
the Dutch engineer, Mr. Duyster, was con- 
sulted, and he proposed the design that has 
since been erected, in which all columns and 
beams have been eliminated, and the surface 
consists purely of thin shells and edge 
beams ; the latter carry all loads down to the 
substructure. This unusually advanced 
treatment of shell construction is as futur- 
istic to the civil engineer as is the concept of 
the performance within the building to the 
electrical engineer. 

The overall dimensions of the building are 
about 40m by 24m, by 20-5m high. The 
shell surfaces are formed from precast slabs, 
each around a square metre in area and 
generally 5cm thick. In one or two places, 
the thickness increases to about 20cm, 
however. There are about 2000 of these 
Slabs altogether, each one of a different 
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shape. They were cast on moulds of sand, 
built to the same shape as the structure 
itself, and were erected at the site on scaffold- 
ing. All of this, of course, depends on the 
hyperbolic paraboloid’s property of straight 
line generation. 

The edge beams were cast in situ. They 
are tubular, with a diameter of 26cm. The 
slabs were prestressed on both surfaces by 
high-tensile steel wires 7mm in diameter. 
The tubular edge beams were also prestressed, 
and they are particularly remarkable on 
account of torsional prestressing. Wires 
were disposed in some of these beams helic- 
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extends down to the lintel above the exit 
doors, a detail which can be seen from the 
illustration. At the entry end, however, 
there is a passage, over which a canopy 
extends between the screen wall and the door 
lintel. This canopy is also an anti-clastic 
shell ; the heading illustration shows the 
entrance and the secondary edge beams (not 
previously referred to in this description), 
which carry the canopy 
at its junction with 
the screen wall. 

The plan also shows 
the control room and 
air-conditioning plant, 


RING GIRDER, IN HORIZONTAL PLANE, 
RESISTING TENSILE FORCES IN CABLES 


\ 
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much technical interest as the French, which 
it rivals both in size and in the originality 
of the structural concept underlying its 
design. It is a large circular building, with 
no internal supports. The roof consists of 
a central drum, held up by cables, stretched 
like the spokes of a wheel, and anchored by 
a circular girder round the circumference of 
the building, at roof level. The free span of 


ROOF CABLES 
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ally, and were tensioned to give torsional 
loads opposite in sign to those which the which, with various deal : 
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Plan of the Philips Pavilion. The chain-dotted lines show the pattern of edge 
the levels of their junctions are given, the 
room area is 


beams between the shell surfaces : 
points marked X being at ground level. 


edge beams ; 9mm wires were used in the 
beams. The torsion wires were cast into the 
beams, coated with a preparation which 
prevented bonding ; thus relative movement 
of wire and concrete was obtained. The 
structure is temporary, so there was no 
corrosion problem. At floor level, the slabs 
were stiffened by beams, in which the wires 
were anchored, which in their turn rested on 
a layer of bituminous felt. Relative move- 
ment between substructure and superstruc- 
ture, when the latter was prestressed, was 
thus possible. 

The design, as described above, was investi- 
gated on a '/,;th scale model. The edge 
beams in the model were steel tubes, the 
slabs were of “ Triplex,” and the prestressing 
wires of nylon. As a result of these tests, 
prestressing in both surfaces of the slabs was 
adopted, the edge beams at ground level were 
changed, and certain stiffening ribs intro- 
duced. In the prototype, about 20km 
of 7mm wire was used to prestress the 
slabs, and about 3-5km of 9mm wire for 
the beams, and 4000 anchorage devices. 


Further explanation is needed to under- 
stand the way in which the interior of the 
building is closed off at the entrance and exit. 
Just inside the apex-shape formed by the 
two steeply inclined edged beams at the 
entrance, and also in the similar shape at the 
exit, there are screen walls extending from the 
peak nearly to ground level. The auditorium 
is enclosed by doors at each end, as shown on 
the plan. At the exit, the screen wall 
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between two shell sur- 
faces, the exterior shell 
forming a “ blister” 
over the other one. 
Four floors are laid out 
in this “ blister,’ the 
top floor being, of 


enclosed 


course, only about half the area of the 
ground floor shown on the plan. 
THE UNITED STATES PAVILION 
Amongst the national pavilions, that of 


the United States has attracted almost as 





Roof of the U.S. building, showing the main structure complete. 
purlins and transparent plastics panels are in place on the upper cables. The two 





(a) Sketch of structural skeleton of U.S. Pavilion. 
primary cable system under dead load only 
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(6) Force diagram of 


the building (i.e. the diameter of the inner 
circle of columns) is 340ft. Comparison is 
inevitable with the Dome of Discovery, built 
for the Festival of Britain in 1951. The 
Dome was also a circular building, with no 
internal supports, its free span being 365ft.* 
But here similarity between the two ends ; 
the structural design is entirely different in 
the two cases. 

The first of the accompanying sketches 
shows diagrammatically the basic layout of 
the structure. At the centre is a deep, steel- 
framed “* tension drum,”’ to which the cables, 
which all run along radii of the circle, are 

* See THe ENGINEER, May 4, 1951. 
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The lower cables support the drum. Roof 
sets of cables are 
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attached. At their outer ends, the cables 
are anchored by a ring girder of structural 
steel. This girder is braced with a complex 
Warren bracing and lies in the horizontal 
plane. Thus it is able to resist the large 
horizontal forces of the cables ; these forces 
do not, therefore, have to be transmitted 
down the columns, which could thus be 
designed with slender proportions. The 
lower cables carry the weight of the roof, by 
virtue of the vertical component of their 
tension, and the upper cables support the 
roof structure itself. The ring girder is 
duplicated by a second, lighter, girder imme- 
diately below it, and also in the horizontal 
plane, from which the external and internal 
spreads of the canopy of the building are 
cantilevered. Bracing in the vertical plane 
between the two girders stiffens the girder 
assembly to carry its own weight between 
columns. 

Some principal dimensions of the building 
are as follows:—diameters of the two rows 
of columns, 103m and 116m; height of 
columns, 21m ; diameter of tension drum, 
20m ; depth of drum, 8m. There are thirty- 
six high-tensile steel supporting cables in 
the lower tier, and the same number of roof 
cables. Their steel is of 150 kg per square 
millimetre u.t.s.; the diameter of the support- 
ing cables is 54mm. 

The design analysis of the structure was of 
very considerable complexity, for it is highly 
redundant. The distribution of loads in the 
cables and ring girder had to be ascertained 
for a number of loading conditions, each 
case involving considerable computation. 
The simplest case of static analysis, involving 
dead load only, is summed up in the second 
of our sketches. Adding to this a wind load 
classified as “‘ normal” (i.e. equivalent to 
75 kg per square metre) and acting down- 
wards on the roof, the load in the supporting 
cable would increase from 92-6 to 120 tonnes. 

Dynamic stability under wind loads is 
also an important design consideration when 
a structure is as lightly built as the U.S. 
Pavilion. The constructional programme 
was very hurried, and there was no time for 
wind tunnel tests. Further, analytical deter- 
mination of the dynamic damping of the 
roof proved excessively complex. As a 
precaution against flutter, therefore, a 
secondary system of cables was added to the 
primary cables, consisting of a number of 
vertical cables tied between each pair of 





The United States Pavilion. 
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A later constructional view of the roof of the U.S. building. The main cables are obscured here by the 
decorative shrouds of gilded steel mesh 


** primaries.”’ These secondary cables modify 
the load distribution as given in the sketch, 
but also ensure more favourable damping 
conditions, by linking the whole system 
together. 

Two of the illustrations show different 
stages in construction of the roof. The first 
shows the “ supporting”’ and the “ roof” 
cables, with the secondary vertical cables 
stretched between them. The roof covering 
itself is also in position. It is a patent system 
of American origin, consisting of box-like 
elements of plastics material, assembled into 
panels with light alloy framing, so that a 
double skin of plastics is formed. The panels 
are fixed together by special light alloy 
sections which bear on to purlins. The 
purlins are laid on the top cables, and can be 
clearly seen. In the second view the “ ceiling,” 
as it is called, has been added. This consists 


of gilded steel mesh, hung in a series of 


decorative shrouds to conceal the supporting 
cables. The drum is also gilded, and the 
visual effect of gilt and transparency, par- 
ticularly at night, is one of the principal 
architectural justifications of this building. 
One other structural problem has not so 
far been mentioned, namely, the construction 


In spite of its novel construction, the pavilion has been described as 


** classical.”’ 


of the transparent wall of sheet plastics 
round the outside of the building. This also 
presented a difficult problem ; with a height 
of about 70ft, wind loads were considerable. 
The “normal” wind load specified earlier 
produced, for instance, a tension of 10 tonnes 
per metre run of the wall. The plastics 
forming the wall itself is carried by vertical 
steel members ; there are similar steel brac- 
ing members forming a diagonal grid in 
addition to the verticals. This complex 
system was prestressed to give rigidity to the 
wall, stressing the members in the two 
diagonal directions on the outside of the ver- 
tical members ; thus they tended to distort 
the cylindrical shape of the wall, deflecting 
it inwards as if to form a waist, which ten- 
dency was resisted by the vertical members, 
and stiffness of the whole assembly resulted. 
This prestressing added to the loads borne by 
the columns, so linkage of the two rows into 
a series of portal frames was necessary. 
Each column is a steel tube 318mm _ in 
diameter, stiffened against buckling by four 
ribs welded to the tube. 

Many special problems had to be over- 
come in the design and construction of the 
United States pavilion. For instance, to 


Illumination of the interior with its 


transparent roof and gilded mesh and central drum is particularly effective 
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The Russian Pavilion is on a grandiose scale. 
are also in light alloy 


ensure that the primary cables each carried 
the loads ascertained by analysis, a high 
degree of accuracy was stipulated in setting 
out the construction, and a tolerance of 
+Imm was specified for the lengths of 
these primary cables. During erection the 
drum was supported on jacks, and was 
slowly lowered and released at the appropriate 
stage. Much complex detailing was in- 
volved too in adapting the roof panel 
system to a circular shape, and in design- 
ing the screen wall. Computations of 
deflection of the roof were important ; for 
instance one design stipulation was that the 
angle of the roof cables should never be 
below the horizontal at the point of attach- 
ment to the ring girder, so that rain would 
drain off the roof under all conditions of 
load. The internal floors of the building, 
which form a ring-like promenade, are of 
reinforced concrete and are separate, struc- 
turally, from the principal columns. Here 
again, the circular form led to complicated 
detailing. Trees have been retained inside 
the building, and there is a pool under the 
central opening. 

The architect for the U.S. building was 
Mr. E. D. Stone. Detail design and con- 
struction were in the hands of the Belgian 
firm, Entreprises Blaton Aubert, and the 
analysis of the steel structure was undertaken 
by a German engineer, Dr.-Ing. Wilhelm 
Cornelius, of Darmstadt. 


CONSTRUCTION IN ALUMINIUM 


Light alloy has been used to build the roof 
of the transport building, in the Belgian 
section of the exhibition. This structure 
consists simply of a roof covering the 
exhibits, with no divisions or side walls. The 
columns are of steel and there are ten pairs 
of them. Between each pair, an aluminium 
truss spans 67-5m. These trusses are spar- 
shaped, i.e. the top and bottom chords are 
curved, thus giving tapering ends but a fair 
depth (4m) in the centre ; panels are divided 
by vertical members, and each panel is 
braced on each diagonal. Near the ends 
where shear is high the panels are built 
solidly, by the addition of steel plate. The 
dead-weight moments of the trusses are 
apparently not sensibly increased by these 
additions of steel plate, which are situated 
near the supports. 

Continuous secondary trusses, N-braced 
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It is clad with glass and light alloy, and the roof trusses 


and of constant depth, span longitudinally 
between the main trusses for the full length 
of the building of 195m. There is then 
tertiary bracing, and longitudinal edge trusses 
in aluminium. The completed roof is 
covered at top and bottom of the main 
trusses. The light alloy members are generally 
bulb-angle or bulb-tee sections and the main 
joints are riveted. The weight of the con- 
struction is 11 kg per square metre covered. 

The wind bracing is of special interest ; 
cables are stretched in a sloping plane from 
the foot of each column to the trusses on 
adjacent columns, to which they are anchored 
at points about 10m inside the column 
row. Each cable is of three strands of 7mm 
wire, of the kind used in prestressed concrete, 
and the cables are in fact prestressed, each 
with a load of 200 kg. However, they are fixed 
to the column through a spring; thus a certain 
degree of movement due to wind or tempera- 
ture change (which has a cumulative effect 
through the length of the building) can be 
taken up by the spring without a loss of 
tension in the cable. The stiffness given to 
the whole assembly by the prestressed cables 
is equivalent in effect to a portal framed 
structure. 

The transport building was the one referred 
to in Part V as the only major use of light 
alloy for the primary structure of a building. 
However, the roof trusses of the Russian 
building, which the diagram shows in outline, 
are also of light alloy. The columns are of 
steel. Two short trusses are hung, one on 
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Structure at the Porte des Nations. The V-shaped 
elements are of fabric-covered welded steel 


each side, from each column as shown. The 
central truss rests on the inner pair of sus- 
pended trusses, so its weight is taken by the 
cable bracing. This is balanced by the weight 
of the glass and light-alloy cladding which is 
carried by the cable on the other side of the 
column. No bending moment is sustained at 
the column head, since the weights of the 
suspended truss and the suspended facade or 
cladding are made equal. There is a second 
suspended truss assembly midway between 
colums, carried on the longitudinal beams. 

The columns are of high-tensile steel and 
are of lattice construction. Weight-saving 
was the reason for using light alloy in the 
roof trusses. The entire building is 150m by 
72m by 21m high ; it can be dismantled and 
re-erected in Russia after the exhibition. 

The short trusses suspended directly from 
the columns are triangular in cross section. 
They are the only part of the roof structure 
visible from inside the building, thus again 
giving an illusion of lightness. The roof 
cladding is also in light alloy. 
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Stractural frame of the Russian building. The columns are of steel, and the roof trusses of light alloy 
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CONSTRUCTION WITH STEEL CABLES 

Two of the smaller structures at the 
exhibition, which are both supported by 
steel cables, are now briefly described. 
The telecommunications building is a small 
circular structure, built around a mast. 
There is a transparent sphere at the top of 
the mast, containing television transmitting 
equipment. Below the sphere, but still more 
than 40m above the ground, cables are 
attached to the mast and stretched out to 
enclose a circle about 50m in diameter at 
ground level. The cables are tensioned 
between anchorages on the mast head and 
at ground level, and the mast is carried on a 
substantial foundation built in cellular pre- 
stressed concrete. 

The building itself is formed from a series 
of trusses which radiate out from the mast, 
to which they are pinned, and are carried 
near their outer ends by the cables, at a height 
of about 10m. These trusses are of welded 
tubular steel, and are triangular in cross 
section. The point of suspension of each 
truss on the cables is about four-fifths of the 
way along its length ; the trusses are inclined 
slightly, giving the roof a concave shape from 
above. The behaviour of this structure under 
wind loading was given special attention. 
Fluttering effects were feared in the cladding, 
and the concavity of the roof was not an 
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ideal shape aerodynamically ; stability of 
the whole building against rotation round 
the mast was also investigated. 

At the Porte des Nations, a symbol some- 
what reminiscent of the “‘ Skylon”’ is to be 
found. It consists of three V-shaped elements, 
one above the other, each of welded steel 
covered with fabric, the V-shape being rather 
shallow, so that each element extends over 
52m horizontally. The lowest V has its 
base on the ground. The one above it is at 
right angles to it, and has its base supported 
on a cable stretched between the points of 
the lowest V. This process is repeated for 
the third V (which is again, therefore, turned 
through 90 deg. with respect to the one 
vertically below it), giving the assembly a 
total height of 48m. The remaining bracing 
needed to give the three elements stability 
comprises a fairly simple system of pre- 
tensioned cables. The lowest V is held at 
each of its points by a pair of cables, posi- 
tioned in a plane at right angles to its axis, 
and anchored to the ground. The points of 
the second V are each held by three cables : 
one from each point of the lowest V and one 
from the base of the lowest V. The points of 
the topmost V are also each held by three 
cables : one from each point of the second 
V and one from the point of the lowest V 
vertically below. 


Microwaves in Science and 
Technology 


An international convention on microwave valves, organised by the Institution of 
Electrical Engineers, was held under the chairmanship of Mr. T. E. Goldup, 


the president, in London, last week. 
136 were from fifteen overseas countries, including 


delegates, of whom 


The convention was attended by 700 


Australia, Canada, France, Germany, the Netherlands, Sweden, the U.S.A. and 
the U.S.S.R. The programme included the discussion of 126 specialised papers 
dealing with various aspects of the following subjects: travelling-wave tubes, 
magnetrons, gas discharge tubes and plasma, backward-wave oscillators, grid 
control valves, space charge waves, semi-conductors and new methods of genera- 
tion, atomic and molecular generators, resonators and slow-wave structures, 


noise, velocity-modulation valves, measurements, electron optics. 


Here we 


reproduce abstracts from Dr. R. Cockburn’s* introductory lecture which opened 
the proceedings. 


T is not so very long ago since electronics 

was concerned almost exclusively with 
exploiting the properties of the triode ampli- 
fier for communication purposes. Twenty- 
five years ago the electronic engineer could 
be comfortably conversant with the whole 
field of propagation, aerial and earth design, 
modulation, detection and post- and pre- 
detector amplification. Now the field of 
electronics embraces a wide range of tech- 
niques each requiring the lifetime study of 
specialists ; and its applications pervade the 
whole of industrial technology. 

During this conference we shall be con- 
sidering only one aspect of electronics, the 
generation and use of microwaves. We are, 
therefore, not concerned with wavelengths 
outside the somewhat arbitrary band from 
30cm up to about 7/,5mm or 100u, the 
present limit for the generation of coherent 
radiation ; nor shall we be discussing any 
of the processes after first detection. Even 
with these limits we shall be covering a wide 
range of topics. They include microwave 
generators such as the magnetron, the klys- 
tron, the travelling-wave tube, the backward 
wave oscillator, Cerenkov radiators, gas 
discharge valves, and atomic and molecular 
oscillators. The physics of these devices will 





“* Dr. Cockburn is Controlier of Guided Weapons and 
Electronics, Ministry of Supply. 


involve discussion of electron-wave inter- 
action, plasma oscillations, slow wave struc- 
tures, resonators, electron optics, thermionic 
emission and solid state physics. 

It is encouraging that contributions to this 
symposium have come from so many dif- 
ferent countries. During the last war, 
workers in this field became isolated from 
one another, and military restrictions con- 
tinued into the post-war period. More 
recently there has been a welcome relaxation 
in these restraints and the value of inter- 
national exchange such as this to all countries 
has once more become accepted. 

I have sometimes wondered whether it 
would be worth while trying to identify the 
precise steps which led to the evolution of a 
new scientific concept. Any reassurance 
that we were not, at this moment, failing to 
recognise some obvious step in scientific 
development would be of the greatest value. 
There have been many occasions throughout 
the history of science when progress appears 
in retrospect to be inexplicably delayed. 
Even comparatively recently in the field of 
nuclear physics it is difficult to explain why 
the process of fission should have remained 
unrecognised until 1939. As soon as Otto 
Frisch had verified his concept by a simple 
and elegant measurement of ionisation, it was 
clear that evidence for this process had been 
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available for a number of years. Yet some 
of the most highly trained minds in the world, 
perhaps preoccupied with the complexities 
of « and 8 decay, had failed to make the 
logical deduction. Perhaps the lesson to be 
learnt is not to be afraid to ask a simple 
question. I wonder how many young 
scientists before de Broglie may have asked, 
“but if radiation has momentum, has 
momentum radiation,” and been castigated 
for naivety by their professors. 


MICROWAVES AND RADAR 


The field of microwaves provides a good 
example of a technology which owes its 
rapid growth to military demands. The 
second world war was dominated by the 
struggle for supremacy in the air and air 
power depended critically on the supporting 
radar facilities. The first radars had, as a 
matter of expediency, to operate on metric 
wavelengths in order to obtain adequate 
power and sensitivity. Range resolution was 
limited and angular resolution poor. Cover- 
age was incomplete and affected by atmo- 
spheric and ionospheric conditions. Dis- 
crimination against incidental and deliberate 
interference was negligible. Although these 
early equipments were of inestimable value 
to air defence in the early days of the war, it 
was clear that the full potentialities of radar 
could only be realised at much shorter wave- 
lengths. Thus, the successful achievement of 
the reflection klystron by Sutton and of 
the copper-block pulsed magnetron by Boot, 
Randall and Megaw, seemed, during the 
critical days of 1940, almost miraculously 
timely. However, the advent of these two 
key valves depended on the long-sustained 
interest of chemists and physicists all over 
the world in the possibilities of molecular 
spectroscopy, and was the culmination of 
twenty years’ patient investigation of certain 
peculiar effects in conventional low-frequency 
triode valves. The story illustrates once 
more how great scientific advances grow from 
a tiny seed, which the trained and curious 
mind picks up and cultivates instead of 
trampling underfoot as a nuisance. 

Since the beginning of the century, 
chemists and physicists had been trying to 
extend spectroscopy into the far infra-red. 
Hot body sources give negligible power in 
the millimetre and sub-millimetre region and 
a great deal of work was therefore devoted 
to the development of spark generators and 
coherers. With these primitive devices, the 
equivalence of optical and Hertzian radiation 
was convincingly demonstrated over fifty 
years ago, using wavelengths in the S, X and 
Q bands. 

As early as 1896, Lebedew used a spark 
oscillator to generate 0-6mm waves and in 
1922 Nicholls and Tear achieved a wave- 
length of 0-22mm. The “ mass radiator” 
spark generator in which discharges pass 
between a large assembly of small metal 
particles, has been studied by Madame 
Arkadiewa, Lewitsky and others since 1924. 
Wavelengths as short as 0-lmm have been 
generated in this manner and used with a 
diffraction grating for low resolution spectro- 
scopy. 

The inherently poor resolution and low 
power of damped spark transmission limited 
further progress along these lines. The real 
birth of modern microwave spectroscopy took 
place in 1933, when Cleeton and Williams 
investigated the inversion spectrum of 
ammonia at a wavelength of about 1-3cm, 
using a split anode magnetron at their source. 
It was not until 1946 that this work was 
taken up again by Bleaney at Oxford, when 
he was able to employ the wartime advances 
in microwave techniques to investigate the 
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ammonia molecule with really high resolu- 
tion. 

Continuous oscillations at centimetric 
wavelengths were first observed by Bark- 
hausen and Kurz in 1919 as an anomalous 
effect, arising during the vacuum testing 
of transmitting valves in which a retarding 
field was placed between grid and anode. 
The wavelength of these oscillations was 
found to depend not on circuit constants, but 
on the operating potentials. In 1921 Hull 
had published an analysis of the magnetron 
diode, in which the magnetic field appeared 
simply as a controlling electrode, and in 1924 
Zacek discovered that this system, too, was 
capable of oscillation at wavelengths deter- 
mined by the operating parameters. It was 
soon realised that in both cases the oscilla- 
tions were a direct consequence of the 
periodic-motion of the electrons themselves, 
but it was some time before the actual 
mechanism of oscillation was recognised. 
Eventually the negative resistance oscillations 
of Harbann (1924), the electronic oscillations 
of Okabe (1929) and the travelling wave 
oscillations of Postumus (1935) were identi- 
fied. It was the travelling wave mode which 
was the basis of the very large powers 
achieved in the segmented magnetron in the 
early days of the war. 

The klystron was similarly the end product 
of a long period of experiment with the 
theoretical work of Benham (1931) and others 
assisting in unravelling the various modes of 
oscillation which had been observed in 
diodes and triodes. The demonstration by 
the Heils in 1935 of a tube making use of 
velocity modulation, the exposition in 1939 
by Hahn and Medcalf of the underlying 
physical principles, the hollow resonators of 
Hansen in 1938, all contributed to the success 
of the reflex klystron in 1940. 

The new microwave technology depended 
on another discovery which had long lain 
in wait to be used and exploited. In 1897 
Lord Rayleigh published his paper, “ On 
the Passage of Electric Waves Through 
Tubes,” but it was only at very high fre- 
quencies that tubes of practicable size could 
be used. Barrow and Southworth, in 1936, 
had made abundantly clear the immediate 
engineering possibilities of ‘* waveguides ” 
and the availability of sources of high- 
frequency power led to a remarkable increase 
in theoretical and experimental knowledge of 
waveguide circuits which was soon to react 
back and aid further the development of the 
high-frequency valves which had brought it 
to life. 

Thus, although it is still somewhat of a 
mystery why the concept of radar took so 
long to crystallise, all the conditions for 
rapid growth were in existence by the 
beginning of the second world war. Pulsed 
radiation, the cathode-ray tube, and the 
directional aerial, had been employed for at 
least ten years for investigating the iono- 
sphere and electrical disturbances in the 
atmosphere. The underlying physics of 
microwaves was well understood and the 
magnetron, the klystron and the waveguide 
provided the essential tools. By the end of 
the war peak powers of I1MW on S-band, 
250kW on X-band, and 25kW on K-band 
were available, and centimetric radars were 
in operational use on the ground, at sea and 
in the air in a variety of applications. 


Post-WAR DEVELOPMENTS 


By modern standards, these wartime 
radars were little more than laboratory 
designs of uncertain reliability ; and they 
provided only the simplest of information. 
Target position only was measured and 
usually only in two dimensions. There was 
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no direct measurement of velocity and clutter 
cancellation was in its infancy. Some auto- 
follow fire control equipment had been 
developed on S-band but, in general, informa- 
tion was qualitative and only differentially 
accurate. Subsequent data handling was 
practically non-existent. 

Since the war the original radar concept 
has been refined and extended and new 
applications have arisen in communications 
and in industry generally. This has been 
made possible by a series of developments in 
microwave technology and particularly in 
valve design. The power available from the 
magnetron has increased by an order of 
magnitude at the longer wavelengths and the 
klystron has been developed as a high power 
amplifier, providing a source of phase- 
coherent radiation. Two new valves, the 
travelling-wave tube and the carcinotron, 
now provide tunable oscillators and wide- 
band amplifiers covering up to an octave of 
frequency. There has been a steady advance 
in engineering design and in reliability. This 
has been achieved only by methodical and 
unspectacular work over a long period, but 
microwave valves can now be designed with 
useful lives of over 1000 hours. 

Modern radar can now be regarded as 
precision equipment, providing data of 
absolute rather than relative accuracy. More- 
over, both the amount of data and its infor- 
mation content has increased. Higher mean 
power has made possible simultaneous 
improvements in angular and range resolu- 
tion, in coverage and in data rate; and 
phase coherent radiation now permits direct 
measurement of velocity and improved 
discrimination against incidental clutter and 
deliberate interference. It is these refined 
techniques and sophisticated equipments 
that have made the guided weapon economi- 
cally and operationally feasible. The great 
lethality and impressive performance of these 
weapons is dependent on a complex environ- 
ment of early warning, assessment, gathering, 
and tracking radars on the ground and of 
miniaturised homing radars in the missile 
itself. The design of these equipments is 
demanding the very highest standards of 
accuracy, ruggedness and reliability. 

Microwaves are now making an important 
contribution in the field of communication. 
The very first demonstration of wireless 
telegraphy by Marconi in 1897 over a 4-mile 
link on Salisbury Plain was on a frequency 
of 1200 Mc/s ; but for the next fifty years 
radio communication developed almost exclu- 
sively on very much lower frequencies because 
of the somewhat unexpected propagational 
advantages, and because valves were available 
giving adequate power and sensitivity. Dur- 
ing the last ten years, however, the demand 
for multi-channel telephony has encouraged 
the use of the higher radio frequencies in 
order to accommodate the larger bandwidth 
required. It is, of course, considerably 
easier to modulate a 5000 Mc/s carrier with 
several megacycles of information than one 
at 100 Mc/s. Communication engineers are 
now designing 960-channel telephone links 
and already thinking in terms of 2000 
channels. The growth of microwave point- 
to-point links, notably in Japan, the U.S.A., 
and in France, has been rapid. The fre- 
quencies used for these links lie in the range 
2000 to 11,000 Mc/s, and triodes, klystrons 
and travelling-wave tubes have all been called 
into service. For instance, the Manchester-— 
Kirk O’Shotts television link uses travelling- 
wave tubes whereas the American coast-to- 
coast TD2 system uses triodes. 

The wartime trend towards higher and 
higher frequencies has not been maintained 
in radar applications. This is because no 
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means has yet been devised for avoiding the 
scaling laws which control valve design, 
whereby power tends to fall as the square of 
the wavelength ; and because absorption 
and scattering by the atmosphere becomes 
serious below Q-band. However, in com- 
munications there may be applications which 
avoid both difficulties. These would depend 
on the almost loss-free propagation in hollow 
conducting pipes using high order modes. 
For the pipes to be of reasonable size fre- 
quencies of at least 35,000 Mc/s and prefer- 
ably 50,000 to 100,000 Mc/s must be used 
with the possibility of very wide bandwidths 
indeed. Absorption could be avoided by 
filling the pipes with a non-absorbing gas. 


MICROWAVES AND PHYSICS 


The continuous expansion of microwave 
applications has demanded and encouraged 
a corresponding expansion of technology 
which has, in turn, provided scientists with 
the resources for new fields of investigation. 
Very soon after Komfner had proposed his 
travelling-wave tubes, in which the electro- 
magnetic field is amplified by coupling to a 
bunched electron beam, the nuclear scientists 
were exploring the reverse process in the 
linear accelerator in which the electro- 
magnetic field transfers energy to the 
electrons. Electron energies in the range 4 to 
40MeV can be accumulated in this way using 
very high power microwave sources. The 
first centimetric valve to produce more than 
10MW pulsed power, the klystron developed 
by Ginzton, Chodorow and others at Stanford 
University, was designed particularly for 
this application. About 20MW in a 2 micro- 
second pulse has been obtained from this 
type of valve and even higher powers are 
possible. The linear accelerator has found 
applications in nuclear science, in medicine 
and recently in the paint and plastic industry. 
An interesting development has been the 
generation of millimetre waves by making 
the emergent electron beam traverse a 
periodic array of magnets. Motz has used 
such an “undulator”’ to bridge the gap 
between microwaves and visible light. 

The new field of radio astronomy which is 
beginning to make important contributions 
to our knowledge of the Universe, stems 
directly from the wartime observation of 
solar noise on radar frequencies. This led, 
after the war, to the discovery of other sources 
of noise, and the investigation of extra- 
terrestrial radiation by means of radio 
telescopes is allowing the interaction of 
matter and radiation to be studied on a 
cosmic scale. Microwaves are particularly 
useful where high resolution is required and 
they have been used, for instance, for the 
detailed mapping of the Crab nebula. The 
hydrogen line on 2icm has provided a means 
for probing deep into space, and further 
development of very low noise amplifiers 
should extend the horizon of observation 
sufficiently to check on existing cosmological 
theories. 

Microwave techniques have been eagerly 
applied by physicists and chemists, par- 
ticularly in the U.S.A., to an examination 
of molecular structure, and during the past 
twenty years no fewer than five Nobel Prizes 
have been awarded for work on radio- 
frequency spectroscopy. One practical out- 
come of this work is the advent of frequency 
standards based on atomic resonance. Studies 
have been made of absorption in gases, 
cyclotron resonance in semi-conductors, 
electron spin resonance in solids, resonance 
in plasma, and of super-conductivity at 
microwave frequencies. 

Cyclotron resonance has been particularly 
useful in investigating the mechanism of 
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semi-conductors and has provided a powerful 
method of unravelling the complicated 
behaviour of electrons and holes in the 
crystal lattice. Direct evidence has been 
obtained for both light and heavy holes in 
germanium and this has helped to clear up 
some of the finer details of their movement in 
transistor materials. 

Perhaps the most striking research has 
been the study of resonances associated with 
electron-spin transitions in solids. In fields 
of a few thousand oersteds the energy 

uired to flip an electron from down- 
field to up-field corresponds to a quantum 
of microwave radiation. The exact frequency 
for transition, the strength of the absorption, 
the width of the line, its shape and dependence 
on crystal orientation, and its saturation 
characteristics, together provide data of the 
most detailed kind about the resonating 
centre and its environment in the crystal. 
The technique has been applied to the study 
of donors, acceptors, and traps in semi- 
conductors, to colour and luminescence 
centres, to radiation damage and to alloy 
configuration. It is our greater understand- 
ing and control of crystal imperfections 
which is contributing to the development of 
the solid state maser ; for it is now possible 
virtually to “ tailor-make” crystals having 
the complex properties for efficient amplifica- 
tion. Maser amplifiers have been shown to 
be practicable and developments in the next 
few years should lead to great advances in 
microwave technology. 


CONCLUSION 


In this short survey of the microwave field 
! have only considered the main trends 
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and I have not been able to cover every 
aspect. I have, for instance, not discussed the 
application of microwaves to very fast 
computers or the use of millimetre radiation 
for measuring the density of the plasma in 
the “ZETA” project. Nevertheless, a 
pattern of growth is revealed which is typical 
of the evolution of scientific knowledge. There 
is the long period of scientific inquiry in 
which the boundaries of knowledge are 
patiently explored, the gradual coalescence 
of experimental data and the increasing 
tempo of development leading to a new tech- 
nical concept and a new field of application. 
Then with new resources the scientific quest 
is resumed. All these stages overlap and the 
reaction between technology and research 
goes on all the time. Indeed, one of the 
most difficult problems facing those respons- 
ible for the deployment of scientific effort 
is to maintain a proper balance between 
the competing claims of research and 
development. 

The applications of microwaves are so 
widespread that if there is a danger it is of 
dissipating effort in unnecessary duplication 
and minor refinements. We certainly need 
not worry about viability. Since 1940 we 
have seen the advent of the high-power 
magnetron, the klystron, the travelling-wave 
tube, the carcinotron and now the maser. 
Microwave technology is based on the 
dynamic interaction between electric charge 
and the electromagnetic field. Its range of 
inquiry extends from cosmic observations 
with radio telescopes to the fine structure of 
matter revealed by microwave spectroscopy. 
There is every reason to expect development 
to continue with increasing momentum. 


Electrical Communications Between 
Nations 


At the opening meeting of the British Electrical Conference* held recently in the 
Brussels Exhibition a paper on ‘‘ Communication Between Nations and Between 
Peoples”’ was given by Sir Gordon Radley, director-general of the British Post 
Office. This paper took the form of a report on the effects, past and prospective, 
on world communications, of four inventions, namely, the telephone, the thermionic 


valve, the cathode-ray tube and the transistor. 


The following abstracts from 


the paper include some of Sir Gordon’s remarks on the thermionic valve (vis-a-vis 
the submarine telephone cable) and on the transistor. 


RACTICALLY all the cable required for 

the first transatlantic system was manu- 
factured in the United Kingdom. American 
made repeaters for the main crossing were 
flown to the United Kingdom and joined 
into the cable before it was loaded on to the 
cable ship “ Monarch.” The repeaters for 
Newfoundland—Novia Scotia were of gener- 
ally similar design to those first used for the 
Norwegian cable and were made in the 
United Kingdom. 

Installation of the cable system meant the 
placing of 400 valves and about 7000 other 
components on the ocean bed. Between 
Newfoundland and Scotland, failure of any 
valve would mean that telephone conversa- 
tion over the cable would cease. So far 
none has failed. 

The cable was opened for traffic in Sep- 
tember, 1956. During the first twelve months 
very nearly 300,000 telephone calls were 
connected between the United Kingdom and 
North America. In addition the cable 
carried about 130,000 calls between the 
United States and Continental countries over 
seven circuits leased to foreign administra- 
tions, including one circuit terminating at 


° ‘Organised by the British Electrical and Allied Manufacturers’ 
iation. 





Brussels. At the end of last year telephone 
traffic between the United Kingdom and the 
United States was twice what it was before 
we had the cable ; traffic to Canada had 
increased three times. Cable capacity 
especially to Canada, has become a limiting 
factor at peak traffic periods. The number of 
circuits to Canada has recently been doubled 
at peak traffic periods by the use of specially 
designed narrow bandwidth channels. Traffic 
is still increasing. 

At present the speech channels are nor- 
mally spaced 4kc/s apart. The range of 
speech frequencies effectively transmitted 
extends from 300 to 3400 c/s, thus meeting 
the international requirements for long- 
distance telephone circuits. The British Post 
Office, working in conjunction with a manu- 
facturer, has developed equipment which will 
give practically the same quality of speech 
transmission with channels spaced only 
3 ke/s apart. It represents a notable achieve- 
ment in the design and construction of 
channel filter equipment, wasting less than 
200 c/s per channel in place of the 900 c/s 
lost with the normal channel spacing. Use 
of 3 kc/s channels will, of course, increase 
the traffic capacity of the cable by 334 per 
cent, and it is likely that all new cables will 
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be planned on the basis of 3 kc/s channels. 

Another engineering development being 
undertaken by the Bell Telephone Labora- 
tories may, if successful, add further to the 
capacity of transoceanic telephone cables. 
This it will do by taking advantage of the 
intervals when people are listening. The 
speech channels left temporarily unused will 
be assigned to other conversations, but when 
a listener starts to talk he will instantly have 
the use of a channel which is temporarily 
idle. 

In 1957 the American Telephone and 
Telegraph Company completed twin cables 
from the American Pacific seaboard to 
Hawaii, part way across the Pacific Ocean. 
This twin-cable system repeats the design of 
the first transatlantic cables between New- 
foundland and Scotland. The American 
company has also announced its intention, 
with the French and Federal German Ad- 
ministrations, to lay a second transatlantic 
system in 1959. This, again, will be similar 
to the system completed in 1956, and follow 
the same route except that it will land in 
France instead of in Scotland. 

A cable is proposed for 1961 which will 
represent a distinct technical advance from 
these early transoceanic submarine cable 
systems. The cable will be between the 
United Kingdom and Canada and provide 
for the growth in Canadian communications. 
The project will be undertaken by Cable and 
Wireless and the Canadian Overseas Tele- 
communication Corporation, with technical 
assistance from the British Post Office. There 
will be a single cable providing “‘ go”’ and 
“return” speech channels for sixty tele- 
phone circuits (eighty if 3 kc/s channels are 
used). To provide these facilities over one 
cable instead of two will require about 
ninety repeaters—one every 25 nautical miles 
(46km). 

Because the repeaters for the new Canadian 
cable must amplify signals passing in both 
directions the repeater housings will have to 
accommodate directional filters. This means 
that they must be fairly large, and therefore 
rigid. The flexible housing is not only 
inadequate for both-way repeaters but pro- 
vides no room for duplication of circuit 
elements or components in any repeater. 
New types of laying machines to handle rigid 
repeater housings as part of a continuous 
cable-laying operation have been tried in the 
laboratory and at sea. The method adopted 
for the Canadian cable will be to use a loop 
of dummy cable which will pass round a 
series of coupled V-sheaves replacing the 
cable drum. The repeater will be free to 
by-pass the machinery. 

Repeaters in rigid steel housings were laid 
experimentally by the new method during 
February, 1958. The trials took place in 
water 2}? miles (4420m) deep, some of them 
in rough weather. No difficulties were 
experienced with either the repeaters them- 
selves or with the cable because of their 
inclusion. A new type of deep-sea cable was 
used. 

For the last few years the Post Office has 
been experimenting with a new type of con- 
struction in which the strength member is 
placed at the centre of the inner conductor. 
High-tensile steel wires can be used and in 
stranded form can be designed to have no 
tendency to twist under tension. Since pro- 
tection is unnecessary in deep water, where 
almost perfect quiet reigns, no outer steel 
armouring is necessary. Armouring must be 
introduced where the water becomes shallow. 
But it is possible that armoured deep-sea 
telephone cable will rapidly become obso- 
lescent. 

The structures of the earlier cable and the 
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new cable are compared in the accompanying 
table.] 
TABLE—Composition of Cables from the Centre 
Outwards 
EARLIER CABLE 


1.—Centre Conductor 0: 1318in diameter copper. 
2.—Three 0-0145in copper surround tapes. 
3.—Polythene to 0-620in diameter. 
4.—Six 0-016in copper return tapes. 
2 .—0:003in overlapped copper teredo tape. 

—Gapped Telconax tape. 
r —One serving of cutched jute. 

—Twenty-four 0:086in diameter high-tensile steel] armour 

wires. 
9.—Two impregnated-jute servings. 
New CABLE 
1.—1+9+-9 die-formed steel strand 0-236in diameter L.H. lay. 
2.—24 by 0-032in diameter steel wires R.H. lay. 
3.—Longitudinal copper with box seam 0-010in thick. 
4.—Pe insulation (Grade 0-3 plus 5 per cent butyl rubber) to 
_ 0.99in. diameter. 

5.—Six aluminium tapes 0-50Sin by 0-015in L.H. lay. 
6.—Two 0:010in cotton tapes with corrosion inhibitor over- 


lapped. 
7.—Pe sheath (Grade 0-3 plus butyl rubber) 0-110in thick. 


THE TRANSISTOR 


The invention of the transistor was 
announced on June 30, 1948. The tran- 
sistor illustrates in a beautiful way the 
manner in which developments in widely 
separated branches of science can come 
together, and all play an essential part in 
producing a new facility. Much of the 
basic research in the realm of solid state 
physics leading up to the invention was 
undertaken by Bardeen and Brittain in the 
Bell Telephone Laboratories, but the con- 
tributions made in the more theoretical field 
by such workers as Mott must not be over- 
looked. The announcement of this device 
seemed at once to open up the possibility of 
new developments in telecommunications. 
I propose to mention three. 

The first is in the development of carrier- 
frequency telephone transmission systems 
suitable for short distances and lightly loaded 
routes. The transistor amplifier requires 
only a small amount of power which can be 
taken from a low-voltage source, and with 
care in the manufacturing process the life of 
a transistor should be long. These are great 
advantages. So, of course, is the very small 
size of the transistor itself and consequently 
of the apparatus which uses it. There is the 
possibility of reliable, cheap, and small 
transistor amplifiers being installed on poles 
and in manholes, and a transistorised rural 
carrier system of British design and manu- 
facture is now in fact available. This 
carrier-frequency equipment is operated from 
batteries and this enables the benefits of 
multi-channel working to be extended to 
areas where no electricity mains are available. 

The second possibility is the use of tran- 
sistor amplifiers in trans-ocean telephone 
cables, where the supply of power to valve 
amplifiers often constitutes a problem. In 
the case of the first transatlantic telephone 
cable system, d.c. power is fed to the fifty-one 
repeaters in each of the cables between New- 
foundland and Scotland by constant-current 
generators at the twoends. The total driving 
voltage required is 4000V ; with transistor 
amplifiers the voltage requirements would be 
much less. 

Much work has yet to be done to mature 
the transistor art to the level of the thermi- 
onic valve. Positive evidence of long- 
term consistency of characteristics and long 
trouble-free life is required before they are 
adopted for underwater working. The art is, 
however, a progressive one and transistor 
amplifiers suitable for submarine cables may 
be developed. 

If transistor amplifiers with low power 
requirements can be embodied in small 
repeaters connected into a cable at relatively 
short intervals, the widening of the trans- 
mission band could provide for more speech 
channels with accompanying decrease in cost 
per circuit. During the first ninety years of 
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electrical communication across the North 
Atlantic, the highest frequency which could 
be transmitted on a cable channel increased 
from 14 to 100c/s. Within the last five 
years it has increased to 164,000c/s. With 
the opening of the Canadian cable in 
1961 it will become over 500,000 c/s. One- 
way transmission of television of reasonable 
definition and quality should be achieved 
within a frequency bandwidth of not more 
than 2 Mc/s. _ Television cables between 
Europe and North America appear quite a 
technical possibility within the next ten 
years. 

The third application of the transistor is in 
the switching of telephone circuits. Eighty 
per cent of the world’s telephones now 
depend on automatic switching for local calls. 
In most countries the operators who handle 
the remainder are rapidly being replaced by 
machines. 

The development of automatic switching 
in the United Kingdom has been based on the 
use of the step-by-step system and two- 
motion mechanical switches. The system and 
equipment are simple in principle, easy to 
maintain compared with some other electro- 
mechanical systems, and versatile in applica- 
tion. Embodied into a director network, 
step-by-step equipment has provided for the 
requirements of very large multi-office areas, 
such as London and Manchester. It has 
provided also the simpler switching facilities 
required in a small rural exchange. British- 
made step-by-step equipment is giving satis- 
factory service all over the world under 
widely varying conditions of service. Switches 
and apparatus have been improved in 
mechanical design during recent years, and 
the installation of modern step-by-step equip- 
ment should remain a satisfactory way of 
meeting telephone switching requirements for 
many years to come. Taking a slightly longer 
view, however, it appears that developments 
in the electronic field should make it unneces- 
sary to rely on the positioning of mechanical 
switches as the only practical way of connect- 
ing two telephone circuits together. Use of 
electro-mechanical switches and relays to 
store dialled information, for the later control 
of a complicated switching operation, seems 
likely to be even less necessary in the future 
because of the great amount of progress that 
has been made in the development and use of 
electronic memory devices in computers and 
control systems generally. Cathode-ray tubes 
with thousands of tiny capacitors deposited 
on the screen, assemblies of cheap mass- 
produced ferrite cores, delay lines, and the 
magnetic drum are four different forms of 
electronic memory that have been used for 
storing large amounts of information. Mag- 
netic storage has made considerable progress 
during the past year or two. The art of stor- 
ing information electronically has now 
reached a stage when all such requirements 
of a telephone exchange could be easily met. 
The problem of connecting two speech 
circuits together is a more difficult one. 
There are three possible ways of doing this. 
The first is by using gas diodes, or some other 
device for interconnecting the speech circuits 
in a space multiplex. The second arranges 
the circuits to which connection can be 
offered in a frequency-division multiplex. 
The third does the same in a time-division 
multiplex. The system which has reached a 
late stage of development in the United 
Kingdom uses time-division multiplex for 
interconnecting the speech circuits and for 
control. 

Many telecommunication laboratories 
throughout the world are pressing on with 
the development of electronic switching 
systems which, sooner or later, will render the 
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present electro-mechanical systems obso- 
lescent. In the United Kingdom research and 
development resources have been pooled for 
this purpose by the Post Office and the tele- 
phone industry, as represented by the five 
principal switching equipment manufacturers 
in it. A basic design has been chosen after 
consideration of the experimental work done 
by all. Development and construction of the 
functional units is now being shared between 
the parties with the target of having an all- 
electronic exchange constructed and ready 
for bringing into public service at Highgate 
Woods in North London in 1960. 

Ultimately the production cost of an 
electronic exchange is likely to be less than 
that of the corresponding mechanical equip- 
ment. Smaller and cheaper buildings will 
suffice to house the equipment, and incidental 
Savings in capital expenditure on local cables 
will be possible if the network can be adapted 
to the system. Maintenance costs should be 
appreciably less. 

All this, however, will depend on the 
extensive use of transistors within the 
exchange circuits. Valves could be used for 
the particular functions for which transistors 
are envisaged, but the power and space 
requirements of an all-electronic exchange, 
engineered exclusively with valves, would 
make it impossible to realise the expected 
savings under these heads. 
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“* The Aeroplane”’ Directory of British Aviation. 
1958 Edition. Temple Press, Ltd., Bowling 
Green Lane, London, E.C.1. Price 30s.—The 
current edition of The Aeroplane Directory 
covers all aspects of aeronautical activity, not 
only in Great Britain but in allied countries. For 
instance, the Service Aviation section lists all 
major appointments in the Royal Air Force and 
the Air Ministry and senior posts in the Com- 
monwealth Air Services and NATO Air Forces. 

The Commercial Aviation section gives details 
of all Aircraft Operating Companies, national- 
ised and independent, in Great Britain and the 
Commonwealth, with the names of their chief 
executives, and contains a classified directory of 
the British and Commonwealth aviation indus- 
tries, covering aircraft, guided missile and engine 
constructors, allied manufacturers, aviation con- 
sultants, sales and service agents, and foreign 
licensees. 

The “ Who’s Who in British Aviation’ also 
covers the countries of the Commonwealth, and 
includes an alphabetical list of nearly 1800 
holders of commercial pilot’s licences. 


Directory of Opportunities for Graduates, 1958. 
Cornmarket Press, Ltd., 1, Lower James Street, 
London, W.1. Price 8s. 6d.—Information about 
likely openings for graduates in industry and the 
professions is not always readily available in 
any single publication. This directory seeks to 
remedy that defect. It sets out the opportunities 
offered to graduates by over 220 organisations 
in the United Kingdom. Among them are many 
firms engaged in all branches of engineering, and 
many others concerned with manufacturing, 
merchanting and banking. The introductory 
articles, on such matters as selection, training, 
and graduates in industry, are worthy of special 
study. 

‘Scaling-up of Chemical Plant and Processes. 
The Institution of Chemical Engineers, 16, 
Belgrave Square, London, S.W.1. Price 60s. 
(40s. Sponsoring Bodies).—In this volume is 
reproduced the proceedings of the Joint Sym- 
posium on Scaling-up of Chemical Plant and 
Processes which was held in May, 1957, and 
ae by: Het Koninklijk Institut van 

Ingenieurs, De Koninklijke | Nederlandse 
Chemische Vereniging, The Society of Chemical 
Industry and The Institution of Chemical 
Engineers. The thirteen papers presented at the 
symposium are reproduced in full and are 
arranged in four groups and each group is accom- 
—_ with the related discussion and authors’ 
replies. 








Precision Internal 


Gear Grinders 


To meet the demand for a machine capable of grinding high 
precision helical annulus gears for the aircraft industry the 


new machine illustrated on the right has been developed 


by the Gear Grinding Company, Ltd. 


designed to grind high precision gears ranging from \0in to 


24in diameter to closer limits 


of those produced by other methods. It 


“ Orcutt” formed wheel principle to produce teeth with a 


high order of accuracy and a surface finish of 8-10 micro 


inches. 
0-0001in of face width. 


N internal helical gear grinding machine 

now being made by the Gear Grinding 
Company, Ltd., Shirley, Solihull, Warwick- 
shire, is specifically intended for grinding 
high precision helical annulus reduction gears 
such as are required in the aircraft industry. 
The new machine can be seen in the accom- 
panying illustrations and its capacity is given 
in the table we reproduce below. 


Capacity Details of Internal Helical Gear 
Grinding Machine 


Minimum number of teeth 45 

Maximum number of teeth 240 

Minimum normal diametra! pitch 10 
5 


Maximum norma! diametra! pitch 


Minimum inside diameter of work 10in 
Maximum inside diameter of work 24in approximately 
Minimum helix angle \ Subject 0 deg. 


25 deg. right or left hand 
67 in approximately 
Infinity 

4in approximately 


Maximum helix angle {to N.P.A 

Minimum tead of gear tooth 

Maximum lead of gear tooth 

Maximum face width of tooth 

Maximum diameter of grinding 
wheel 

Maximum depth grinding wheel will 
penetrate into hole 


The machine has a rigidly built base at one 
end of which there is carried the work slide 
reciprocated by a double-acting hydraulic 
cylinder. The work spindle, mounted in 
anti-friction bearings on the slide, carries the 


8in 


6in 





Internal helical gear grinding machine with connections to the hydraulic equip- 
ment and coolant tank at the side 


at speeds far in excess 


It is stated to give lead generation accurate to 
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Helical 


This machine is 


operates on the 


gear to be ground on a face plate at one end 
and has the indexing and lead generating 
mechanism at the other. 

We reproduce a photograph and a draw- 
ing showing the arrangement of the indexing 
and lead generating mechanism. The work 
spindle consists of two concentric spindles, 
and an index plate having the same number of 
teeth as the gear to be ground is secured to the 
inner of these spindles. The location for this 
index plate is a ball cage mounting which 
mates with the index plate without clearance, 
thus eliminating any possible eccentricity 
errors. The outer spindle carries two 
sectors, one of which is secured to the 
spindle whilst the other is allowed to pivot 
about the spindle. These two sectors are 
connected by a hydraulic cylinder and are 
normally locked together by pressure in this 
cylinder. The pivoted sector carries the 


indexing pawl which is pivoted about a spigot 
on the sector, the pawl being biased down- 
wards into engagement with a notch on the 
index plate by pressure transmitted from the 
same hydraulic cylinder as is used to lock the 
sectors together. 


A secondary or slave pawl 
is allowed to pivot 
freely about the spigot 
carrying the index 
pawl, the weight of 
this slave pawl holding 
it in engagement with 
the same notch of the 
plate as the index 
pawl. This slave pawl 
is used to actuate a 
switch controlling the 
indexing sequence of 
the work spindle. 
The base disc of 
the lead generating 
mechanism is also at- 
tached to the outer 
work spindle, and this 
disc is secured by steel 
tapes to a horizontal 
slide in such a way that 
movement of the slide 
will cause the spindle 
to rotate. As can be 
seen in one of our illus- 
trations, four rollers 
on the underside of 
this slide straddle a 


May 30, 1958 





sine bar secured to a disc mounted on the 
machine base. This disc is graduated so that 
the angular position of the sine bar can be 
set precisely, and the disc is held in the set 
position by hydraulically applied clamps. 
The machine column is carried on a sector 
pivoted about a fixed point on the base, and it 
supports a wheel slide on vertical ways. The 
grinding wheel and its 2h.p. 1400 r.p.m. 
motor are mounted on a sub-slide carried on 
this main wheel slide, and the two slides are 





Helical gear being ground. The wheel dressing 
diamonds can be seen in the retracted position below 
the wheelhead 


locked together by clamps which are spring 
applied and hydraulically released. 

The grinding wheel is formed to the shape 
of a tooth space by two separate diamond 
dressing mechanisms. The first, a pantograph 
mechanism, copies the shape of two involute 
cams on to the faces of the grinding wheel. 
The second mechanism dresses the root shape 
of the tooth space on to the periphery of the 
grinding wheel. Both dressing mechanisms 
are contained in a slide moving on horizontal 
slideways formed on a knee bracket attached 
to the lower end of the main wheel slide. 
Hydraulic cylinders advance the slide to either 
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of the two dressing positions and retract it 
to the clear position during the gear grinding 
operation. 

When setting the machine the centre line 
of the grinding wheel is first set to the helix 
angle of the gear to be ground by pivoting 
the main column sector. An electric motor 
with suitable reduction gearing is provided 
for this purpose. The sine bar of the lead 
generating mechanism is set to the re- 


quired angle to produce movement of the 
cross slide, and hence angular movement of 
the work spindle, which is in correct propor- 
tion to movement 


of the work slide to 





Indexing and lead generating mechanism at the rear 
of the work spindle 


generate the required lead of helix. Recipro- 
cation of the work slide thus imparts the 
correct angular movement to the work spindle 
to permit the grinding of a true helix. During 
the grinding operation each reciprocation of 
the work slide passes the grinding wheel 
through a tooth space on the gear ; at the 
end of each complete reciprocation the work 
slide stops and the gear is indexed round to 
bring the next tooth space in line with the 
wheel. 

For the indexing sequence at the com- 
pletion of its return stroke the work slide 
actuates the mechanism to supply pilot 
pressure to reverse the main hydraulic revers- 
ing valve. This main valve then supplies pres- 
sure for the forward stroke of the slide. At the 
same time the mechanism operates a switch 
which by-passes hydraulic pressure fluid from 
the system and hence stops the work slide. 
As the pressure falls a pressure switch 
is operated to initiate the indexing sequence. 
Hydraulic fluid is then admitted to the cover 
end of the indexing cylinder and it moves 
the piston rod outwards. Initial move- 
ment of the rod pivots the index pawl and 
lifts it out of engagement with the index 
plate notch. Further movement of the piston 
rod pivots the sector about the work spindle. 
When the slave pawl reaches and drops into 
the next notch on the index plate it operates 
a switch. This switch supplies current to a 
solenoid operated valve which cuts off 
pressure to the cover end of the indexing 
cylinder and supplies pressure fluid to the 
piston rod end of the cylinder. 
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During its initial movement on the return 
stroke the piston rod pushes the index pawl 
into engagement with the notch on the plate. 
Further movement of the rod on its return 
stroke pivots the sector, index plate and work 
spindle until the sector is again clamped 
against the fixed sector. As this sector 
arrives in its clamping position it operates a 
switch which restores hydraulic pressure to 
the system and allows the work slide to 
commence its forward stroke. 

The electrical circuits, which control the 
indexing sequence, are arranged to “ fail 
safe,” so that should any part of the sequence 
fail to take place the machine cannot be 
restarted until the fault is corrected. 

When it is required to re-form the grinding 
wheel the work slide must first be retracted, 
and electrical interlocks are fitted to ensure 
that a wheel dressing operation cannot take 
place until the slide is in the retracted position. 
The wheel dressing sequence is initiated by 
depressing the “‘trim’’ push button. Then 
the grinding wheel sub-slide clamps are 
released and the sub-slide is moved down- 
wards by a predetermined amount to provide 
stock for the dressing operation before the 
sub-slide clamps are reapplied. The trimmer 
slide then advances to its extreme forward 
position to bring the diamond of the involute 
dressing mechanism on the vertical centre 
line of the grinding wheel. The trimming 
mechanism then comes 
into effect to re-form 
both faces of the grind- 
ing wheel. 

This is followed by 
retraction of the 
trimmer slide a fixed 
amount to bring the 
diamond of the root 
shape dresser on the 
vertical centre line of 
the grinding wheel. 
The dressing mechan- 
ism then re-forms the 
periphery of the grind- 
ing wheel. The dress- 
ing operation is con- 
cluded by retraction of 
the trimmer slide. If 
a “repeat trim” switch 
is depressed the above 
sequence is repeated 
until the switch is re- 
turned to the “single 
trim ”’ position. 

It has been estab- 
lished that the speed of 
the dressing diamonds 
during forming the 
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porates two separate constant-displacement 
vane pumps driven by a single electric motor. 
The larger of these pumps delivers 12 gallons 
per minute and supplies the work slide circuit 
only, a relief valve being included in the 
circuit to limit the system pressure to 300 Ib 
per square inch. Hydraulic oil is metered 
into the circuit by a flow control valve which 
sets the work slide speed to any desired value 
between Oft and 30ft per minute. 

The smaller pump delivering 2 gallons per 
minute supplies hydraulic power for the pilot 
and auxiliary circuits and a relief valve sets 
the system pressure to 250 1b per square inch. 
This auxiliary circuit supplies the index 
cylinder ; the wheel slide clamp and wheel 
feed cylinders, which are interlocked so that 
the wheel slide clamps are released before the 
wheel feed cylinder operates ; the trimmer 
slide cylinder; the involute and _ the 
root form dresser cylinders; and _ pilot 
pressure to operate the main slide reversing 
valve. 

The electrical supply to the machine is 
three-phase, 400V, and the main motors are 
supplied at this voltage. The control circuits 
are supplied at 110V through a transformer, 
which is centre tapped, giving a maximum 
voltage to earth of 55V. This low voltage 
ensures that micro switches and relays are 
lightly loaded and have a long life. The 
push buttons which control motor start and 
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grinding operation 
must be slower than 
the speed of forming 

for the rough grinding (J. aoe 
operation. Arrange- 
ments are made, there- 

fore, on the machine 

to select either of two 
controllable speeds for 

the dressing operation. 
Should any operation 

in the wheel dressing 
sequence fail to take place the work slide 
cannot be restarted until the fault is 
located. 

The hydraulic system of the grinder is 
supplied from a pressure assembly and oil 
tank situated away from the machine and 
connected to it by flexible pipes, this arrange- 
ment being adopted because of the high 
degree of temperature stability required in 
the machine. This pressure assembly, which 
can be seen in one of the illustrations, incor- 








/ 
SINE BAR‘ 














End view, showing indexing mechanism in grinding position 


stop are also supplied at low voltage as a 
safety measure. The main controls are 
duplicated on each side of the machine to 
facilitate setting with an unobstructed view 
of the wheel and work. The control 
mechanisms and switchgear are situated in 
easily accessible positions behind removable 
panels. Coolant is supplied from a tank 
at the side of the machine, and the 
circuit includes a magnetic swarf removal 
equipment. 








Metallurgical 


Industry Fights Corrosion 


THE full proceedings of a Convention on 
Corrosion, held in London on October 15 
and 16, 1957, have now been published in 
one illustrated volume,* which includes the 
full texts of all the thirteen papers delivered, 
together with reports of the ensuing discus- 
sions. The volume constitutes an invaluable 
source of information covering the corrosion 
problems of the engineer. Brief abstracts 
of the papers are given below. 

“ Protection of Plant and Equipment in the 
Petroleum and Chemical Industries,” by 
H. B. Footner (Shell Petroleum Company ). 
Corrosion of steel parts may be due to atmo- 
spheric conditions, contact with chemicals, 
burial in soil, sea-water immersion and 
special conditions, as the presence of water, 
salts and air. Soil corrosion is electro- 
chemical but sulphate-reducing bacteria often 
initiate attack. For storage tanks, descaling 
and priming is essential. Paint coating 
thickness is important. Coal tar pitch/epoxy 
resin mixtures are being tried. For pipelines, 
coal tar pitch is favoured for external pro- 
tection. Cathodic protection is used for 
buried and submarine pipelines. Internal 
treatments include inhibition by injection of 
chemicals, galvanising, lining with cement or 
resin. For drums, a phenolic modified 
epoxide resin is superior to phenolic resin. 

“ Corrosion in the Shipping Industry,” by 
S. R. Bew (Niarchos (London), Ltd.). Poten- 
tial differences on steel surfaces causing 
electrochemical attack leading to corrosion 
necessitate insulation of the surface from the 
sea water by painting. Millscale, with a 
potential difference comparable with that of 
copper, must first be removed. Underwater 
growths are hindered by using an anti- 
fouling paint containing copper, an anti- 
corrosive paint being first applied. The 
virtues of painting and galvanic protection 
are compared. The elimination of potential 
differences by an impressed direct current 
cannot be used on oil tankers, because of the 
danger of explosion. The alternative use of 
galvanic anodes of magnesium and zinc 1s 
discussed, magnesium being favoured. 

“ Packaging to Prevent Corrosion in 
Transit and Storage,” by F. A. Paine and 
D. Watkinson (Printing, Packaging and 
4ilied Trades Research Association, Leather- 
head). Materials such as wood, paper, paper- 
board, &c.. used in packaging, may contain 
too much water or corrosive contaminants, 
the lumits for the last when packing ferrous and 
non-ferrous metals being given in the paper 
Corroson will not occur f water does not 
enter the package and the relative humidity 
of the inside atmosphere is kept below the 
errtwal humidity for the metals concerned 
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suitably 


t ven 
prevented hy 


A’MfTushn can 
nhibiting the meta! surtac: 
(oerrowon and Water I reatment by 
‘ (>. Swedery (Mower and Thompeoon 


THE ENGINEER 


adjust the pH value are discussed. In steam 
boilers, magnesium and calcium chlorides 
break down to release hydrochloric acid, 
causing rapid corrosion, unless corrected by 
alkali. Caustic embrittlement is also dealt 
with. 

“Corrosion in the Atomic Energy 
Industry,” by M. D. Jepson, D. White and 
B. L. Harbourne (Research and Development 
Branch, Metallurgy Section, U.K. Atomic 
Energy Authority Industrial Group, Risley). 
The generation of electricity using nuclear 
heat is described. The materials used for 
“canning” the uranium fuel elements in 
reactors cooled by CO,, pressurised-water 
and liquid sodium, respectively, are com- 
prehensively discussed. Materials used : 
(a) in uranium extraction, where corrosion 
by nitric/sulphuric acids and by hydrogen 
fluoride must be controlled ; (6) in the pro- 
duction of enriched fuel, involving the 
separation by gaseous diffusion of U** from 
U**, where the only suitable gas is the 
highly corrosive UF, ; and (c) in processing 
the irradiated fuel elements, where boiling 
nitric acid must be handled in conditions 
where maintenance is made difficult by 
radioactivity, are also dealt with. 

“* Fuel Additives in the Fight against Cor- 
rosion,” by B. J. Zaczek and R. Grindley 
(The Amber Chemical Company, Ltd.). Boiler 
plant corrosion is chiefly due to sulphur in the 
coal or residual fuel oil. This burns to SO, 
and SO,. When water vapour is present, and 
in the cooler parts of the boiler, the last is 
converted to sulphuric acid. When SO, is 
present, the dew point occurs at a much 
higher temperature (400 deg. Fah. or 200 
deg. Cent.). Vanadium is a component of 
residual fuel oil, and V,O, is a strong catalyst 
in oxidising SO, to SO, ; having also a 
low fusing point, and thus promoting slag 
formation. Sulphur occurs in solution in 
fuel oil as complex organic compounds not 
economically separable. The only practicable 
remedy is the use of additives, which are dis- 
cussed in detail in this paper. 

“Paints and the Part they play in the 
Fight against Corrosion,” by H. Hollis and 
L. J. Coleman (Ministry of Supply, Chemical 
Inspectorate). To prevent electrochemical 
corrosion, paint films must interfere with 
either the anodic or cathodic reaction ; or, 
by virtue of high resistance, must impede the 
movement of ions in the electrolyte. The 
anodic reaction can be suppressed by making 
the potential of the metal more negative ; ¢.g.. 
by coating iron with a less noble metal, such 
as zinc. The cathodic reaction involves free 
electrons, water and oxygen lo suppress it 
the last two must be excluded. Paint films 
are appreciably permeable, but considerabk 
extra resistance can be offered by the primer 
ind this should be considered most carefully 
when selecting the pat Promers are di 

ussed in detail 
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Topics 


stimulating or suppressing corrosion ; (b) 
stagnant and rapid liquids ; (c) the solubility 
of the corrosion product, and (d) traces of 
other materials in the corrosive agent. 

_“* The Use of Vinyl Resins in the Construc- 
tion of Chemical Plant,” by W. E. Martin 
(BX Plastics, Ltd.). This paper deals with 
unplasticised polyvinyl chloride (p.v.c.), a 
rather hard white powder, which, to convert 
to a constructional material, must be heated 
and worked mechanically, to become tough 
and dough-like, when it can be fabri- 
cated between 110 deg. and 120 deg. Cent., 
and formed into rod, tube, sections and 
Sheet. Rigid p.v.c. is much superior in cor- 
rosion resistance to stainless steel and many 
other materials. In contact with a general 
range of acids and alkalis, only poly- 
tetrafluoroethylene is superior, polyethylene 
being markedly inferior, particularly against 
oxidising reagents. The special uses, limita- 
tions and constructional methods are des- 
cribed. 

“ Hot-Dip Galvanising,” by W. L. Hall 
(General Galvanizers, Ltd.). The process is 
described. On immersion of the steel, a 
superficial zinc-iron alloy forms, solid at bath 
temperature. On withdrawal, a layer of 
molten zinc adheres to the alloy layers, 
solidifying with a crystalline appearance. 
With free-draining, the coating thickness of 
0-0017-0-0043in is equivalent to 1-24 oz 
per square foot, respectively. The resistance 
of such coatings to various conditions is dis- 
cussed, special attention being given to the 
“white rusting” attack, found on closely 
nested parts, as sheets or buckets, stacked 
wet, or so that condensation can occur. 

“Some Aspects of Cathodic Protection,” 
by W. G. Waite (F. A. Hughes and Co., Ltd.). 
There are two methods, one involving the 
use of an external anode of a metal baser 
than the metal requiring protection—a zinc 
or magnesium anode thus protecting a steel 
surface ; the other applying to the surface 
a direct current, supplied from an external 
source, and of intensity sufficient to keep the 
surface at a potential slightly negative in 
respect to its surroundings. The method to be 
applied, and its limitations, are discussed 
for a variety of cases, and the use of cathodic 
protection for a wide range of industrial 
plant is comprehensively dealt with. 

“ Sprayed Metal and Plastics Coatings,” 
by G. H. Jenner (Schori Division, F. W 
Berk and Co., Ltd). The powder and wire 
processes of spraying metals are described 
For ferrous surfaces, zinc and aluminium 
ire most commonly sprayed. Zinc protects 
tumimnum by preferential (or sacrificial) 
sealing off the surface with a 
oxide film from the corrosive en 
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failure to provide a proper protective 
system. Types of coating are discussed. 
The most effective is a petrolatum com- 
pound impregnated into and coated on a 
fabric made from cotton, glass or synthetic 
fibre such as nylon. Additional mechanical 
protection can be provided by using an outer 
sheath, consisting of a coated tape laminated 
to a film of polyvinyl chloride. 


Yield Point and High-Temperature 
Proof Stress of Carbon-Manganese 
Steel 


TEsTs to determine the yield point and 
high temperature proof stress of Carbon- 
Manganese Steel have been made by J. 
Glen*. In existing British Specifications, 
the permissible working stress at normal 
temperatures is based on the minimum of 
the specified tensile range. Thus, in B.S. 
1500 : 1949, the design stress is one-quarter 
of the minimum tensile strength. As shown 
in Fig. 1, the same stress is used up to a 
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Fig. 1—Design stress using two criteria. Up to 
650 deg. Fah. stress equals one-quarter of minimum 
tensile strength 


temperature of 340 deg. Cent. (650 deg. Fah.). 
Above about 450 deg. Cent. (850 deg. Fah.), 
the design stress is based on the results of 
long-time creep or rupture tests. Between 
these two temperatures, the design stress is 
arbitrary, being obtained by drawing a 
smooth curve (AB in Fig. 1) to join the 
tensile and creep curves. Thus the stress, 
temperature curve is defined by two criteria. 
More recently, improvements in design have 
shown that higher working stresses can be 
used, provided that the working stress at 
higher temperatures does not approach too 
closely to the yield stress. For safety, there- 
fore, a third criterion for design has been 
introduced, the high-temperature proof stress, 
that causing 0-2 per cent plastic strain having 
been almost universally adopted. Using the 


0 20 


CALEP OR RUPTURE 
7 


4 eqhet, om temesis SH remgt 


vow 
’ 4 eafets we pet wees 





THE ENGINEER 


factors X, Y and Z which are chosen. In 
some foreign codes of practice, the factor of 
safety on the tensile strength has been 
reduced substantially, but the codes stipulate 
that the working stress shall not exceed a 
specified fraction of the 0-2 per cent proof 
stress. For mild steel, the proof stress (or 
lower yield point) criterion is the limiting 
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Fig. 3—Design stress where factor of safety (X) on 
tensile strength is about 2-2-5 


factor down to atmospheric temperature 
(Fig. 3). 

The purpose of this paperJwas to put on 
record experimental work done to determine 
proof stress values at temperatures up to 
450 deg. Cent. (850 deg. Fah.) for carbon- 
manganese steels of 24-35 tons per square 
inch tensile strength at atmospheric tempera- 
ture, the steels tested including most of the 
carbon-manganese steels as used for pressure 
vessels, and made by the basic open-hearth 
process; among these being balanced, 
silicon-killed and aluminium-killed steels in 
the as-rolled, normalised and stress-relieved 
conditions. The 0-2 per cent proof stress 
results at each temperature were plotted 
against tensile strength at room temperature, 
and mean curves drawn through the points. 
It was found that the ratio of proof stress at 
high temperature to the tensile strength at 
room temperature tended to increase with 
increasing tensile strength. The as-rolled 
steels gave worst results at temperatures up 
to about 250 deg. Cent., after which there 
was no difference between the as-rolled and 
normalised results. By using steels of about 
the same tensile strength, but with a high 
and low manganese-carbon ratio, manganese 
was found to have no significant effect on 
the proof stress values; nor had silicon- 
killing. At temperatures up to 250 deg. 
Cent., the proof stress value decreased with 
increasing coarseness of structure. At higher 
temperatures the structure had no effect. 
The tentative International Boiler Code uses 
ratios of proof stress to tensile strength at 
20 deg. Cent. as a basis on which to determine 
the values of proof stress which should be 
guaranteed in any particular specification 
The results on normalised steel im the paper 
agree with the Code except at high tempera- 
tures, where the Code valucs seem to be low 
At temperatures below 300 deg Cent., the 
as-rolled steels gave results lower than that 
ol the ( ode 
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strength of 36-42 tons per square inch. At 
300 deg. Cent., this steel has a 0-2 per cent 
proof stress of 23 tons per square inch, 
compared with only 10-9 tons per square 
inch for standard boiler plate of 28-32 tons 
per square inch. According to existing 
practice in this country, the design stress for 
Ducol W 30 steel would be 9 tons per square 
inch, representing a factor of safety of 4 
on the minimum tensile strength. In some 
Continental countries, however, the design 
stress would be two-thirds of the 0-2 per 
cent proof stress, or 15-3 tons per square 
inch, giving a factor of safety of only 2:35 on 
the minimum tensile strength. This enables 
Continental rivals to make a very substantial 
reduction in plate thickness, and therefore in 
cost ; not only of material, but also in fabri- 
cation, such as welding. The paper thus 
presents a strong case for the modification 
of our present Code of Practice, to enable 
this competition to be met. 


Lithium and its Compounds 


A MONOGRAPH,* published by the Royal 
Institute of Chemistry, (30, Russell Square, 
London, W.C.1), describes the principal ores, 
and their conversion to carbonate, and then 
to the hydroxide, halides and other com- 
pounds. The metal is usually extracted by the 
electrolysis of a fused mixture of lithium and 
potassium chloride. With a specific gravity of 
0-534 at 20 deg. Cent., it is the lightest of all 
solid substances. It melts at 186 deg. Cent. 
and boils at 1336 deg. Cent., giving it the 
longest molten range among the alkali metals. 
Its atomic weight of 6-94 is less than that of 
all other elements except hydrogen and 
helium, both gases. Thus, only 41b of lithium 
hydride will react with water to produce 
1 lb, or 200 cubic feet of hydrogen, con- 
stituting a readily portable source of hydrogen 
for filling balloons in remote battle areas, and 
for air-sea rescue work. Although precise 
information is not yet available, lithium may 
also prove to be important in the develop- 
ment of missile fuels, not only as hydride, 
but also as lithium nitrate and perchlorate 
acting as oxygen donors ;_ for, on a weight 
basis, the perchlorate contains about 60 per 
cent, and the nitrate nearly 70 per cent of 
oxygen. 

The *Li isotope has a very low neutron 
cross section. On the other hand, the *Li 
isotope has a neutron cross section about 1000 
times as great, and is the isotope from which 
the hydrogen isotopes employed in thermo- 
nuclear fusion are derived. The possible use 
of lithium in the hydrogen bomb was the 
subject of a speculative article by Rotblat,t 
based on American reports together with 
radioactivity measurements of the Bikini ash. 
This deduced that the bomb was composed 
of a fission core, probably containing pluto- 
nium, surrounded by a mass of lithium 
deuteride, which, in turn, s surrounded by 
a shell of ordinary uranium or LU actung at 
the same Ume as a tamper. 

The high boiling pot and long liquid 
range coupled with a specif heat eaceeded 
only by that of water, make lithium very 
attractive as a Cooling medium, but tts haughty 
corrosive quality will delay i wee Lithun 
is stl widely used im Awhammetal! (98 GO ger 








Precision Internal 


Gear Grinders 


To meet the demand for a machine capable of grinding high 
precision helical annulus gears for the aircraft industry the 


new machine illustrated on the right has been developed 


by the Gear Grinding Company, Lid. 


designed to grind high precision gears ranging from 10in to 


24in diameter to closer limits 


of those produced by other methods. 


“ Orcutt”’ formed wheel principle to produce teeth with a 


high order of accuracy and a surface finish of 8-10 micro 


inches. 
0-000lin of face width. 


N internal helical gear grinding machine 

now being made by the Gear Grinding 
Company, Ltd., Shirley, Solihull, Warwick- 
shire, is specifically intended for grinding 
high precision helical annulus reduction gears 
such as are required in the aircraft industry. 
The new machine can be seen in the accom- 
panying illustrations and its capacity is given 
in the table we reproduce below. 


Capacity Details of Internal Helical Gear 
Grinding Machine 


Minimum number of teeth 45 
Maximum number of teeth 
Minimum normal diametra! pitch 10 
Maximum normal diametral pitch 5 
Minimum inside diameter of work 10in 
Maximum inside diameter of work 24in approximately 
Minimum helix angle \ Subject 0 deg. 
Maximum helix angle {to N.P.A. 25 deg. right or left hand 
Minimum lead of gear tooth 67 in approximately 
Maximum lead of gear tooth Infinity 
Maximum face width of tooth . 4in approximately 
Maximum diameter of grinding 

wheel 8in 
Maximum depth grinding wheel will __ 

penetrate into hole . 6in 


The machine has a rigidly built base at one 
end of which there is carried the work slide 
reciprocated by a double-acting hydraulic 
cylinder. The work spindle, mounted in 
anti-friction bearings on the slide, carries the 





Interna! helical gear grinding machine with connections to the hydraulic equip- 
ment and coolant tank at the side 


This machine is 


at speeds far in excess 


It operates on the 


It is stated to give lead generation accurate to 
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Helical 


gear to be ground on a face plate at one end 
and has the indexing and lead generating 
mechanism at the other. 

We reproduce a photograph and a draw- 
ing showing the arrangement of the indexing 
and lead generating mechanism. The work 
spindle consists of two concentric spindles, 
and an index plate having the same number of 
teeth as the gear to be ground is secured to the 
inner of these spindles. The location for this 
index plate is a ball cage mounting which 
mates with the index plate without clearance, 
thus eliminating any. possible eccentricity 
errors. The outer spindle carries two 
sectors, one of which is secured to the 
spindle whilst the other is allowed to pivot 
about the spindle. These two sectors are 
connected by a hydraulic cylinder and are 
normally locked together by pressure in this 
cylinder. The pivoted sector carries the 
indexing pawl which is pivoted about a spigot 
on the sector, the pawl being biased down- 
wards into engagement with a notch on the 
index plate by pressure transmitted from the 
same hydraulic cylinder as is used to lock the 
sectors together. A secondary or slave pawl 
is allowed to pivot 
freely about the spigot 
carrying the index 
pawl, the weight of 
this slave pawl holding 
it in engagement with 
the same notch of the 
plate as the index 
pawl. This slave pawl 
is used to actuate a 
switch controlling the 
indexing sequence of 
the work spindle. 

The base disc of 
the lead generating 
mechanism is also at- 
tached to the outer 
work spindle, and this 
disc is secured by steel 
tapes to a horizontal 
slide in such a way that 
movement of the slide 
will cause the spindle 
to rotate. As can be 
seen in one of our illus- 
trations, four rollers 
on the underside of 
this slide straddle a 
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sine bar secured to a disc mounted on the 
machine base. This disc is graduated so that 
the angular position of the sine bar can be 
set precisely, and the disc is held in the set 
position by hydraulically applied clamps. 
The machine column is carried on a sector 
pivoted about a fixed point on the base, and it 
supports a wheel slide on vertical ways. The 
grinding wheel and its 2h.p. 1400 r.p.m. 
motor are mounted on a sub-slide carried on 
this main wheel slide, and the two slides are 








Helical gear being ground. The wheel dressing 
diamonds can be seen in the retracted position below 
the wheelhead 


locked together by clamps which are spring 
applied and hydraulically released. 

The grinding wheel is formed to the shape 
of a tooth space by two separate diamond 
dressing mechanisms. The first, a pantograph 
mechanism, copies the shape of two involute 
cams on to the faces of the grinding wheel. 
The second mechanism dresses the root shape 
of the tooth space on to the periphery of the 
grinding wheel. Both dressing mechanisms 
are contained in a slide moving on horizontal 
slideways formed on a knee bracket attached 
to the lower end of the main wheel slide. 
Hydraulic cylinders advance the slide to either 
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of the two dressing positions and retract it 
to the clear position during the gear grinding 
operation. 

When setting the machine the centre line 
of the grinding wheel is first set to the helix 
angle of the gear to be ground by pivoting 
the main column sector. An electric motor 
with suitable reduction gearing is provided 
for this purpose. The sine bar of the lead 
generating mechanism is set to the re- 


quired angle to produce movement of the 
cross slide, and hence angular movement of 
the work spindle, which is in correct propor- 
tion 


to movement of the work slide to 





Indexing and lead generating mechanism at the rear 
of the work spindle 


generate the required lead of helix. Recipro- 
cation of the work slide thus imparts the 
correct angular movement to the work spindle 
to permit the grinding of a true helix. During 
the grinding operation each reciprocation of 
the work slide passes the grinding wheel 
through a tooth space on the gear; at the 
end of each complete reciprocation the work 
slide stops and the gear is indexed round to 
bring the next tooth space in line with the 
wheel. 

For the indexing sequence at the com- 
pletion of its return stroke the work slide 
actuates the mechanism to supply pilot 
pressure to reverse the main hydraulic revers- 
ing valve. This main valve then supplies pres- 
sure for the forward stroke of the slide. At the 
same time the mechanism operates a switch 
which by-passes hydraulic pressure fluid from 
the system and hence stops the work slide. 
As the pressure falls a pressure switch 
is operated to initiate the indexing sequence. 
Hydraulic fluid is then admitted to the cover 
end of the indexing cylinder and it moves 
the piston rod outwards. Initial move- 
ment of the rod pivots the index pawl and 
lifts it out of engagement with the index 
plate notch. Further movement of the piston 
rod pivots the sector about the work spindle. 
When the slave pawl reaches and drops into 
the next notch on the index plate it operates 
a switch. This switch supplies current to a 
solenoid operated valve which cuts off 
pressure to the cover end of the indexing 
cylinder and supplies pressure fluid to the 
piston rod end of the cylinder. 





THE ENGINEER 


During its initial movement on the return 
stroke the piston rod pushes the index pawl 
into engagement with the notch on the plate. 
Further movement of the rod on its return 
stroke pivots the sector, index plate and work 
spindle until the sector is again clamped 
against the fixed sector. As this sector 
arrives in its clamping position it operates a 
switch which restores hydraulic pressure to 
the system and allows the work slide to 
commence its forward stroke. 

The electrical circuits, which control the 
indexing sequence, are arranged to “ fail 
safe,” so that should any part of the sequence 
fail to take place the machine cannot be 
restarted until the fault is corrected. 

When it is required to re-form the grinding 
wheel the work slide must first be retracted, 
and electrical interlocks are fitted to ensure 
that a wheel dressing operation cannot take 
place until the slide is in the retracted position. 
The wheel dressing sequence is initiated by 
depressing the “trim” push button. Then 
the grinding wheel sub-slide clamps are 
released and the sub-slide is moved down- 
wards by a predetermined amount to provide 
stock for the dressing operation before the 
sub-slide clamps are reapplied. The trimmer 
slide then advances to its extreme forward 
position to bring the diamond of the involute 
dressing mechanism on the vertical centre 
line of the grinding wheel. The trimming 
mechanism then comes 
into effect to re-form 
both faces of the grind- 
ing wheel. 

This is followed by 
retraction of the 
trimmer slide a fixed 
amount to bring the 
diamond of the root 
shape dresser on the 
vertical centre line of 
the grinding wheel. 
The dressing mechan- 
ism then re-forms the 
periphery of the grind- 
ing wheel. The dress- 
ing operation is con- 
cluded by retraction of 
the trimmer slide. If 
a “repeat trim”’ switch 
is depressed the above 
sequence is repeated 
until the switch is re- 
turned to the “ single 
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porates two separate constant-displacement 
vane pumps driven by a single electric motor. 
The larger of these pumps delivers 12 gallons 
per minute and supplies the work slide circuit 
only, a relief valve being included in the 
circuit to limit the system pressure to 300 Ib 
per square inch. Hydraulic oil is metered 
into the circuit by a flow control valve which 
sets the work slide speed to any desired value 
between Oft and 30ft per minute. 

The smaller pump delivering 2 gallons per 
minute supplies hydraulic power for the pilot 
and auxiliary circuits and a relief valve sets 
the system pressure to 250 lb per square inch. 
This auxiliary circuit supplies the index 
cylinder ; the wheel slide clamp and wheel 
feed cylinders, which are interlocked so that 
the wheel slide clamps are released before the 
wheel feed cylinder operates ; the trimmer 
slide cylinder; the involute and_ the 
root form dresser cylinders; and pilot 
pressure to operate the main slide reversing 
valve. 

The electrical supply to the machine is 
three-phase, 400V, and the main motors are 
supplied at this voltage. The control circuits 
are supplied at 110V through a transformer, 
which is centre tapped, giving a maximum 
voltage to earth of 55V. This low voltage 
ensures that micro switches and relays are 
lightly loaded and have a long life. The 
push buttons which control motor start and 
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trim ”’ position. 

It has been estab- 
lished that the speed of | 
the dressing diamonds | 
during forming the 


| 








wheel for the finish | | 
grinding operation 








must be slower than 

the speed of forming 
for the rough grinding - 
operation. Arrange- \/ | 
ments are made, there- : } 
fore, on the machine oe 
to select either of two 
controllable speeds for 
the dressing operation. 
Should any operation 
in the wheel dressing 
sequence fail to take place the work slide 
cannot be restarted until the fault is 
located. 

The hydraulic system of the grinder is 
supplied from a pressure assembly and oil 
tank situated away from the machine and 
connected to it by flexible pipes, this arrange- 
ment being adopted because of the high 
degree of temperature stability required in 
the machine. This pressure assembly, which 
can be seen in one of the illustrations, incor- 
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End view, showing indexing mechanism in grinding position 


stop are also supplied at low voltage as a 
safety measure. The main controls are 
duplicated on each side of the machine to 
facilitate setting with an unobstructed view 
of the wheel and work. The control 
mechanisms and switchgear are situated in 
easily accessible positions behind removable 
panels. Coolant is supplied from a tank 
at the side of the machine, and the 
circuit includes a magnetic swarf removal 
equipment. 








Industry Fights Corrosion 

Tue full proceedings of a Convention on 
Corrosion, held in London on October 15 
and 16, 1957, have now been published in 
one illustrated volume,* which includes the 
full texts of all the thirteen papers delivered, 
together with reports of the ensuing discus- 
sions. The volume constitutes an invaluable 
source of information covering the corrosion 
problems of the engineer. Brief abstracts 
of the papers are given below. 

“* Protection of Plant and Equipment in the 
Petroleum and Chemical Industries,’ by 
H. B. Footner (Shell Petroleum Company ). 
Corrosion of steel parts may be due to atmo- 
spheric conditions, contact with chemicals, 
burial in soil, sea-water immersion and 
special conditions, as the presence of water, 
salts and air. Soil corrosion is electro- 
chemical but sulphate-reducing bacteria often 
initiate attack. For storage tanks, descaling 
and priming is essential. Paint coating 
thickness is important. Coal tar pitch/epoxy 
resin mixtures are being tried. For pipelines, 
coal tar pitch is favoured for external pro- 
tection. Cathodic protection is used for 
buried and submarine pipelines. Internal 
treatments include inhibition by injection of 
chemicals, galvanising, lining with cement or 
resin. For drums, a phenolic modified 
epoxide resin is superior to phenolic resin. 

“ Corrosion in the Shipping Industry,” by 
S. R. Bew (Niarchos (London), Ltd.). Poten- 
tial differences on steel surfaces causing 
electrochemical attack leading to corrosion 
necessitate insulation of the surface from the 
sea water by painting. Millscale, with a 
potential difference comparable with that of 
copper, must first be removed. Underwater 
growths are hindered by using an anti- 
fouling paint containing copper, an anti- 
corrosive paint being first applied. The 
virtues of painting and galvanic protection 
are compared. The elimination of potential 
differences by an impressed direct current 
cannot be used on oil tankers, because of the 
danger of explosion. The alternative use of 
galvanic anodes of magnesium and zinc is 
discussed, magnesium being favoured. 

“Packaging to Prevent Corrosion in 
Transit and Storage,” by F. A. Paine and 
D. Watkinson (Printing, Packaging and 
Allied Trades Research Association, Leather- 
head). Materials such as wood, paper, paper- 
board, &c., used in packaging, may contain 
too much water or corrosive contaminants, 
the limits for the last when packing ferrous and 
non-ferrous metals being given in the paper. 
Corrosion will not occur if water does not 
enter the package and the relative humidity 
of the inside atmosphere is kept below the 
critical humidity for the metals concerned. 
Even when water vapour is unduly present, 
corrosion can be prevented by suitably 
inhibiting the metal surface. 

“Corrosion and Water Treatment,” by 
C. G. Sindery (Houseman and Thompson, 
Lid.). Corrosion of cast iron and steel is due 
mainly to the presence of dissolved oxygen 
and a low pH value, the type of attack with 
varying pH values being described. Water 
treatment methods are exhaustively dealt 
with, the results of using, for various indus- 
trial purposes, water pretreated by each of 
these being detailed. The use of inhibitors to 
offset the corrosive effect of the oxygen and 





* The Proceed 
Technology, Leon: 
Price 2is. 


of the Corrosion Convention. Corrosion 
Hill House, 9, Eden Street, London, N.W 
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adjust the pH value are discussed. In steam 
boilers, magnesium and calcium chlorides 
break down to release hydrochloric acid, 
causing rapid corrosion, unless corrected by 
alkali. Caustic embrittlement is also dealt 
with. 

“Corrosion in the Atomic’ Energy 
Industry,” by M. D. Jepson, D. White and 
B. L. Harbourne (Research and Development 
Branch, Metallurgy Section, U.K. Atomic 
Energy Authority Industrial Group, Risley). 
The generation of electricity using nuclear 
heat is described. The materials used for 
“canning” the uranium fuel elements in 
reactors cooled by CO,, pressurised-water 
and liquid sodium, respectively, are com- 
prehensively discussed. Materials used : 
(a) in uranium extraction, where corrosion 
by nitric/sulphuric acids and by hydrogen 
fluoride must be controlled ; (6) in the pro- 
duction of enriched fuel, involving the 
separation by gaseous diffusion of U2 from 
U8, where the only suitable gas is the 
highly corrosive UF, ; and (c) in processing 
the irradiated fuel elements, where boiling 
nitric acid must be handled in conditions 
where maintenance is made difficult by 
radioactivity, are also dealt with. 

“* Fuel Additives in the Fight against Cor- 
rosion,” by B. J. Zaczek and R. Grindley 
(The Amber Chemical Company, Ltd.). Boiler 
plant corrosion is chiefly due to sulphur in the 
coal or residual fuel oil. This burns to SO, 
and SO,. When water vapour is present, and 
in the cooler parts of the boiler, the last is 
converted to sulphuric acid. When SOQ, is 
present, the dew point occurs at a much 
higher temperature (400 deg. Fah. or 200 
deg. Cent.). Vanadium is a component of 
residual fuel oil, and V,O, is a strong catalyst 
in oxidising SO, to SO, ; having also a 
low fusing point, and thus promoting slag 
formation. Sulphur occurs in solution in 
fuel oil as complex organic compounds not 
economically separable. The only practicable 
remedy is the use of additives, which are dis- 
cussed in detail in this paper. 

“Paints and the Part they play in the 
Fight against Corrosion,”’ by H. Hollis and 
L. J. Coleman (Ministry of Supply, Chemical 
Inspectorate). To prevent electrochemical 
corrosion, paint films must interfere with 
either the anodic or cathodic reaction ; or, 
by virtue of high resistance, must impede the 
movement of ions in the electrolyte. The 
anodic reaction can be suppressed by making 
the potential of the metal more negative ; e.g., 
by coating iron with a less noble metal, such 
as zinc. The cathodic reaction involves free 
electrons, water and oxygen. To suppress it, 
the last two must be excluded. Paint films 
are appreciably permeable, but considerable 
extra resistance can be offered by the primer, 
and this should be considered most carefully 
when selecting the paint. Primers are dis- 
cussed in detail. 

** Selection of Corrosion-Resistant Metals 
and Alloys,” by J. B. Cotton (/.C.I. Metals 
Division, Research Department). Metals and 
alloys used in chemical plant construction 
fall into two classes : (1) Those whose cor- 
rosion resistance depends on the production 
of a tough, adherent, surface film, usually an 
oxide (titanium, stainless steel and alu- 
minium) ; (2) Those intrinsically corrosion- 
resistant (platinum, silver, nickel and copper). 
The factors affecting choice of materials 
are discussed. Among other matters 
covered are the effect of : (a) oxygen in 
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stimulating or suppressing corrosion ; (b) 
stagnant and rapid liquids ; (c) the solubility 
of the corrosion product, and (d) traces of 
other materials in the corrosive agent. 

_“ The Use of Vinyl Resins in the Construc- 
tion of Chemical Plant,” by W. E. Martin 
(BX Plastics, Ltd.). This paper deals with 
unplasticised polyvinyl chloride (p.v.c.), a 
rather hard white powder, which, to convert 
to a constructional material, must be heated 
and worked mechanically, to become tough 
and dough-like, when it can be fabri- 
cated between 110 deg. and 120 deg. Cent., 
and formed into rod, tube, sections and 
sheet. Rigid p.v.c. is much superior in cor- 
rosion resistance to stainless steel and many 
other materials. In contact with a general 
range of acids and alkalis, only poly- 
tetrafluoroethylene is superior, polyethylene 
being markedly inferior, particularly against 
oxidising reagents. The special uses, limita- 
tions and constructional methods are des- 
cribed. 

“ Hot-Dip Galvanising,” by W. L. Hall 
(General Galvanizers, Ltd.). The process is 
described. On immersion of the steel, a 
superficial zinc-iron alloy forms, solid at bath 
temperature. On withdrawal, a layer of 
molten zinc adheres to the alloy layers, 
solidifying with a crystalline appearance. 
With free-draining, the coating thickness of 
0-0017-0-0043in is equivalent to 1-24 0z 
per square foot, respectively. The resistance 
of such coatings to various conditions is dis- 
cussed, special attention being given to the 
“white rusting” attack, found on closely 
nested parts, as sheets or buckets, stacked 
wet, or so that condensation can occur. 

“Some Aspects of Cathodic Protection,” 
by W. G. Waite (F. A. Hughes and Co., Ltd.). 
There are two methods, one involving the 
use of an external anode of a metal baser 
than the metal requiring protection—a zinc 
or magnesium anode thus protecting a steel 
surface ; the other applying to the surface 
a direct current, supplied from an external 
source, and of intensity sufficient to keep the 
surface at a potential slightly negative in 
respect to its surroundings. The method to be 
applied, and its limitations, are discussed 
for a variety of cases, and the use of cathodic 
protection for a wide range of industrial 
plant is comprehensively dealt with. 

“ Sprayed Metal and Plastics Coatings,” 
by G. H. Jenner (Schori Division, F. W. 
Berk and Co., Ltd.). The powder and wire 
processes of spraying metals are described. 
For ferrous surfaces, zinc and aluminium 
are most commonly sprayed. Zinc protects 
aluminium by preferential (or sacrificial) 
corrosion sealing off the surface with a 
tenacious oxide film from the corrosive en- 
vironment. Plastics instead of metal coatings 
are being increasingly used. Among these 
are polythene, nylon “R,” thiokol (poly- 
ethylene sulphide, a synthetic rubber, superior 
to natural rubber in resistance to oil and 
solvents), shellac and ** Araldite ’’ (a thermo- 
setting resin of epoxy resin type). Methods 
of application are described. 

_“ Anti-Corrosion Coatings for Buried 
Pipes,” by W. D. Parker and A. G. Wilkie 
(Winn and Coales, Ltd.). The worst type of 
corrosion in Britain occurs in waterlogged 
clays and arises from the activity of an- 
aerobic sulphate-reducing bacteria. Perfora- 
tion sometimes occurs within a year, and 
frequently within five to ten years of laying 
the pipe; almost invariably because of 
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failure to provide a proper protective 
system. Types of coating are discussed. 
The most effective is a petrolatum com- 
pound impregnated into and coated on a 
fabric made from cotton, glass or synthetic 
fibre such as nylon. Additional mechanical 
protection can be provided by using an outer 
sheath, consisting of a coated tape laminated 
to a film of polyvinyl chloride. 


Yield Point and High-Temperature 
Proof Stress of Carbon-Manganese 
Steel 


Tests to determine the yield point and 
high temperature proof stress of Carbon- 
Manganese Steel have been made by J. 
Glen*. In existing British Specifications, 
the permissible working stress at normal 
temperatures is based on the minimum of 
the specified tensile range. Thus, in B.S. 
1500 : 1949, the design stress is one-quarter 
of the minimum tensile strength. As shown 
in Fig. 1, the same stress is used up to a 
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Fig. 1—Design stress using two criteria. Up to 
650 deg. Fah. stress equals one-quarter of minimum 
tensile strength 


temperature of 340 deg. Cent. (650 deg. Fah.). 
Above about 450 deg. Cent. (850 deg. Fah.), 
the design stress is based on the results of 
long-time creep or rupture tests. Between 
these two temperatures, the design stress is 
arbitrary, being obtained by drawing a 
smooth curve (AB in Fig. 1) to join the 
tensile and creep curves. Thus the stress; 
temperature curve is defined by two criteria. 
More recently, improvements in design have 
shown that higher working stresses can be 
used, provided that the working stress at 
higher temperatures does not approach too 
closely to the yield stress. For safety, there- 
fore, a third criterion for design has been 
introduced, the high-temperature proof stress, 
that causing 0-2 per cent plastic strain having 
been almost universally adopted. Using the 
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X—Factor of safety on tensile strength. 
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Fig. 2—Design stress using three criteria 


three criteria for determining the permissible 
working stress gives a design stress/tempera- 
ture curve, ABCD, as shown in Fig. 2. The 
factor of safety for each criterion is not 
necessarily the same for all applications, so 
that the temperatures at which intersection 
occurs may vary, depending on the safety 

* Paper to West of Scotland Iron and Steel Institute, February 
14, 1958. 
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factors X, Y and Z which are chosen. In 
some foreign codes of practice, the factor of 
safety on the tensile strength has been 
reduced substantially, but the codes stipulate 
that the working stress shall not exceed a 
specified fraction of the 0-2 per cent proof 
stress. For mild steel, the proof stress (or 
lower yield point) criterion is the limiting 
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factor down to atmospheric temperature 
(Fig. 3). 

The purpose of this paperJwas to put on 
record experimental work done to determine 
proof stress values at temperatures up to 
450 deg. Cent. (850 deg. Fah.) for carbon- 
manganese steels of 24-35 tons per square 
inch tensile strength at atmospheric tempera- 
ture, the steels tested including most of the 
carbon-manganese steels as used for pressure 
vessels, and made by the basic open-hearth 
process; among these being balanced, 
silicon-killed and aluminium-killed steels in 
the as-rolled, normalised and stress-relieved 
conditions. The 0-2 per cent proof stress 
results at each temperature were plotted 
against tensile strength at room temperature, 
and mean curves drawn through the points. 
It was found that the ratio of proof stress at 
high temperature to the tensile strength at 
room temperature tended to increase with 
increasing tensile strength. The as-rolled 
steels gave worst results at temperatures up 
to about 250 deg. Cent., after which there 
was no difference between the as-rolled and 
normalised results. By using steels of about 
the same tensile strength, but with a high 
and low manganese-carbon ratio, manganese 
was found to have no significant effect on 
the proof stress values; nor had silicon- 
killing. At temperatures up to 250 deg. 
Cent., the proof stress value decreased with 
increasing coarseness of structure. At higher 
temperatures the structure had no effect. 
The tentative International Boiler Code uses 
ratios of proof stress to tensile strength at 
20 deg. Cent. as a basis on which to determine 
the values of proof stress which should be 
guaranteed in any particular specification. 
The results on normalised steel in the paper 
agree with the Code except at high tempera- 
tures, where the Code values seem to be low. 
At temperatures below 300 deg. Cent., the 
as-rolled steels gave results lower than that 
of the Code. 

The importance of this paper to British 
engineers was stressed by W. Barr (Colvilles, 
Ltd.) in the discussion; for the data it 
records, and the stimulus given to the 
accumulation of similar data on a wider 
variety of steels, would put Britain in a much 
better position to meet existing Continental 
competition. At present, proof stress criteria 
are actually being used in several Continental 
countries to our disadvantage, because we 
still adhere to the old Code of Practice. As 
an example, in the symposium on “ Low 
Alloy Weldable Steels for Pressure Vesselst,” 
reference was made to “Ducol W 30” steel, 
which in plates up to 3in thick has a tensile 

1 eet of Scotland Iron and Steel Institute Journal, vol. 64, 
1956-57. 
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strength of 36-42 tons per square inch. At 
300 deg. Cent., this steel has a 0-2 per cent 
proof stress of 23 tons per square inch, 
compared with only 10-9 tons per square 
inch for standard boiler plate of 28-32 tons 
per square inch. According to existing 
practice in this country, the design stress for 
Ducol W 30 steel would be 9 tons per square 
inch, representing a factor of safety of 4 
on the minimum tensile strength. In some 
Continental countries, however, the design 
stress would be two-thirds of the 0-2 per 
cent proof stress, or 15-3 tons per square 
inch, giving a factor of safety of only 2-35 on 
the minimum tensile strength. This enables 
Continental rivals to make a very substantial 
reduction in plate thickness, and therefore in 
cost ; not only of material, but also in fabri- 
cation, such as welding. The paper thus 
presents a strong case for the modification 
of our present Code of Practice, to enable 
this competition to be met. 


Lithium and its Compounds 


A MONOGRAPH,* published by the Royal 
Institute of Chemistry, (30, Russell Square, 
London, W.C.1), describes the principal ores, 
and their conversion to carbonate, and then 
to the hydroxide, halides and other com- 
pounds. The metal is usually extracted by the 
electrolysis of a fused mixture of lithium and 
potassium chloride. With a specific gravity of 
0-534 at 20 deg. Cent., it is the lightest of all 
solid substances. It melts at 186 deg. Cent. 
and boils at 1336 deg. Cent., giving it the 
longest molten range among the alkali metals. 
Its atomic weight of 6-94 is less than that of 
all other elements except hydrogen and 
helium, both gases. Thus, only 41b of lithium 
hydride will react with water to produce 
1 lb, or 200 cubic feet of hydrogen, con- 
stituting a readily portable source of hydrogen 
for filling balloons in remote battle areas, and 
for air-sea rescue work. Although precise 
information is not yet available, lithium may 
also prove to be important in the develop- 
ment of missile fuels, not only as hydride, 
but also as lithium nitrate and perchlorate 
acting as oxygen donors ;_ for, on a weight 
basis, the perchlorate contains about 60 per 
cent, and the nitrate nearly 70 per cent of 
oxygen. 

The ‘Li isotope has a very low neutron 
cross section. On the other hand, the *Li 
isotope has a neutron cross section about 1000 
times as great, and is the isotope from which 
the hydrogen isotopes employed in thermo- 
nuclear fusion are derived. The possible use 
of lithium in the hydrogen bomb was the 
subject of a speculative article by Rotblat,t 
based on American reports together with 
radioactivity measurements of the Bikini ash. 
This deduced that the bomb was composed 
of a fission core, probably containing pluto- 
nium, surrounded by a mass of lithium 
deuteride, which, in turn, is surrounded by 
a shell of ordinary uranium or “*U acting at 
the same time as a tamper. 

The high boiling point and long liquid 
range, coupled with a specific heat exceeded 
only by that of water, make lithium very 
attractive as a cooling medium, but its highly 
corrosive quality will delay its use. Lithium 
is still widely used in bahnmetall (98-60 per 
cent Pb, 0-75 per cent Ca, 0-05 per cent Li, 
0-60 per cent Na), a bearing alloy on German 
railways, but this alloy has found little applica- 
tion elsewhere. Recent British patents cover 
the use of lithium in magnesium-base (B.P. 
759,411, Magnesium Elektron) and alumin- 
ium-base alloys (B.P. 787,665, J. Stone and 
Co.). 

* By D.S. Laidler. No. 6 in the 1957 series Lectures, Mono- 


graphs and Reports. 
t J. Rotblat, Atomic Scientists J., March, 1955. 
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LETTERS AND LITERATURE 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents ) 


RAILWAYS INTO ROADWAYS 


Sir,—It is unlikely that when you opened 
up this subject of the conversion of railways 
into a system of reserved roadways with your 
leading article of January 31, 1958, you could 
have foreseen what has since transpired. 
Meanwhile, the most generous allocation of 
your valuable space to correspondence on 
the subject has proved to be a public service 
of great value, for several reasons. It has 
ventilated the subject ; it has drawn attention 
to an urgent national problem of first import- 
ance, and it has demonstrated that the project 
is most difficult to assail on economic, tech- 
. nological and practical grounds. Those who 
have written in opposition to “ conversion ” 
have apparently been unable to produce any 
substantial evidence or arguments against, or, 
indeed, weaken, the case made by Brigadier 
T. I. Lloyd in his book Twilight of the 
Railways. Opponents have been driven to 
dependence upon assertion and conjecture. 

Now that the threat of a railway strike is 
passed we can, with advantage, consider what 
has emerged. It is now clear that the policy 
to be pursued, in order that the railwayman 
may expect a rise in pay, is retreat. Lines are 
to be closed, services cut, and so on. Mean- 
while, the competition from the roads, 
described by The Times as “ fierce,”’ will be 
greatly intensified because, we are authorita- 
tively informed, by 1962 there will be a 
further 3,000,000 vehicles upon the roads. 
There are approximately 700,000 workers 
employed under C licences, and by 1962 
these, it seems reasonable to suggest, will 
have increased to 1,000,000. The vehicles 
they operate will have to be provided with 
more roads. We may surely say that every 
new vehicle on the roads, and every mile of 
new roads is yet another nail in the coffin 
of the railways. The question is, how long 
will the interests of the rapidly dwindling 
number of railway employees continue to 
be put ahead of the growing needs of the 
nation for increased traffic facilities, and 
ahead of the greater numbers of those 
employed in providing the country with road- 
transport, a service which the country 
demonstrably prefers ? 

Before attempting to reply to the letters of 
Professor Tuplin and Mr. Garrard in your 
issue of April 11, may I confess that I served 
my apprenticeship as a locomotive engineer 
in the famous “ Plant” at Doncaster in the 
days of the Great Northern Railway, and I 
have the high honour of being able to claim 
Fellowship of the Royal Aeronautical Society. 
To Professor Tuplin I would reply that tech- 
nologically there seems ample evidence to 
warrant the assurance that on the reserved 
roadway system, writing legibly whilst travel- 
ling on them in the vehicles designed for that 
purpose will be far more likely than in any 
railway vehicles in use or coming into use in 
the near future. As regards his discourteous 
reference to the figures I have quoted, I am 
surprised that so well informed a critic has 
failed to recognise that they all are from 





authoritative sources. Will Professor Tuplin 
be so good as to indicate those he considers 
guess work ? I regret that in reply to his 
last point, I am quite unable to tell Professor 
Tuplin “‘ how much worse off I shall be if it 
(conversion) were inflicted upon me.”” I am 
bound to assure him that as the result of 
years of study of this project I am forced to 
the conclusion that he will be a great deal 
better off by reason of greatly reduced cost 
of travel, greater comfort, much saving of 
wasted time and reduced taxation, to mention 
but a few advantages. 

To Mr. C. J. O. Garrard I would apologise 
if my previous letter was not clear, but my 
reference to my pre-war experience on the 
autobahn system was intended to show, by 
way of contrast, what might be expected to- 
day. Mr. Garrard is not alone in his more 
up-to-date experience of autobahn, for in 
May, 1957, I drove some 1200 miles on the 
Austrian, Belgian and German autobahn in 
order to check upon my previous observa- 
tions. These reinforced my views that when 
the British reserved roadway system is estab- 
lished it will be vastly superior to any Con- 
tinental system. Technological progress and 
British civil engineers will ensure that ! 
Perhaps Mr. Garrard will be prepared to 
concede that it is likely I am acquainted with 
the progress in the design of railway vehicles, 
and also be able to appreciate that by “* good 
design” bad riding can be eliminated. He 
appears to have overlooked the fact that the 
British public has been denied the advantage 
of enjoying “* good design ”’ on the railways. 
The time has now arrived when, for many 
technical reasons, of which up-to-date 
engineers will not need to be reminded, far 
superior comfort can be made available in the 
vehicles designed to be used on the reserved 
roadway system than can ever be matched 
by captive vehicles running on steel rails, and 
at substantially lower capital and operating 
costs. 

E. C. GoRDON ENGLAND 

Railway Conversion League, 

Newgate Street, 
London, E.C.1, 
May 20, 1958. 


Sir,—It appears that the correspondents 
on this burning question—the policy to be 
adopted with the railways—are divided into 
two opposing camps, but surely, as with 
any industrial problem involving the expendi- 
ture of a large amount of money, it is better 
to test a proposed new scheme by adopting 
the pilot plant principle. 

As it is admitted that some of our branch 
lines are unremunerative, whereas main line 
passenger traffic is providing a good revenue 
and, furthermore, it is difficult to envisage 
all the heavy mineral traffic being undertaken 
by lorries, it might, to solve the controversy, 
be worth the trial of turning some of the 
unremunerative branch lines into private 
motorways. This should involve an expendi- 
ture no more than it costs to rebuild two or 
three railway bridges and it could be done 
for a fraction of the cost of any large-scale 
change. It would involve marshalling yard 


problems, but, within eighteen months, it 
should show what economies, if any, could 
be produced on certain sections of the rail- 
ways. What is more important, however, 
is the fact that it would bring to light any 
unforeseen difficulties in the conversion pro- 
posals before the British Transport Com- 
mission is irrevocably committed to any 
particular plan. It would have the further 
advantage of silencing the local people who 
are vociferous in their demands that unecono- 
mic lines should be maintained at any cost. 

C. A. KERSHAW 

Bromley, Kent, 

May 20, 1958. 


THE BRITISH MACHINE TOOL 
INDUSTRY 


Sir,—Mr. Hugh Clausen’s letter in your 
April 11 issue lately came to your writer's 
notice. His comments on the British 
machine tool industry brook no “ cloud- 
cuckoo land,” as far as the industry in this 
country is concerned. Too much com- 
placency and self-satisfaction have tended to 
be abroad, especially as a general and ful- 
some prosperity has been its lot, the last 
decade and more. Mr. Clausen, and others 
with him, do not let realities, past, present 
or future, escape them, and aside from others 
of his considerations, I am sure the one he 
so well stresses, our entire dependence on 
a substantial percentage of foreign machine 
tools in our own industries, is one that cannot 
be over-emphasised. He does not shy from a 
bit of plain speaking, fortifying it with some 
compelling evidence. 

Two gigantic war efforts and their agonies 
have been needed to bring home to this 
country the extent it is dependent on the 
machine tool for its health and livelihood in 
the world. With this realisation, the gaps 
in our armour have become more obvious. 
What is being done ? We find varied schemes 
to equip the industry with “ the intellectual 
content of its own product,” to use Mr. 
Clausen’s own words, and great endeavours 
are ostensibly made to remedy an era of 
neglect by training and marshalling the vital 
talent and ability. It should be the aim of 
all in the industry to make it far more self- 
sufficing than it is at present. Without 
vision, a nation dies : would that that vision 
had been in the machine tool field, not to-day 
but yesteryear. 

Perhaps, after all, the situation is not so 
completely discouraging as Mr. Clausen’s 
letter might suggest. The best of British 
machine tool engineering is excellent and 
that best abounds to a large degree, but, 
pioneers as we were in its early development, 
we have never taken the trouble to explore 
the full field. There are signs of better 
things : we have a long way to go but we 
are asking ourselves why we should be held 
to ransom by these American and Continental 
machines and, to-day, purely British auto- 
matic lathes and gear cutting machines are 
making an impact, both here and abroad, 
just two examples. 

In conclusion, two heads are always better 
than one, particularly in creative engineering, 
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and to grapple more thoroughly with such a 
situation Mr. Clausen poses, heads should 
be put together as never before in everyday 
creative design and technique. 
THOS. MARSLAND 
Birmingham, 14, 
May 15, 1958. 


“SIXTY GLORIOUS YEARS” 


Sir,—In the extract in your issue of May 16 
of the very interesting lecture delivered 
recently by Dr. S. B. Hamilton before the 
Newcomen Society, there appears to be an 
error (at the top of the third column, page 
731), concerning George Stephenson having 
been a president of the Institution of Civil 
Engineers. I think Dr. Hamilton is con- 
fusing father and son. Indeed, the Institution 
of Mechanical Engineers owes its formation 
to the fact that the Council of the Institution 
of Civil Engineers refused to admit George 
Stephenson in 1846 to that Institution unless 
he would submit “a probationary essay 
as proof of his capacity as an engineer,” 
to which condition Stephenson naturally 
declined to accept as being humiliating for a 
man of his achievements. As it was now felt 
that the time had come for mechanical 
engineers to have an institution of their own, 
a preliminary meeting was held in October, 
1846, and in January, 1847, a general meeting 
was held at which the Institution of Mech- 
anical Engineers was formally founded, 
George Stephenson being elected its first 
president. Unfortunately, he died in the 
August of the following year, and his son 
Robert succeeded him as president. Robert 
Stephenson was president of the Institution 
of Civil Engineers for 1856 and 1857. Inci- 
dentally, it was Robert who was elected a 
Fellow of the Royal Society and not his 
father George. I am indebted to R. H. 
Parsons’ History of the Institution of Mech- 
anical Engineers for this information. 

J. F. PERRIN 
(A.M.L.E.E.) 
Welling, Kent, 
May 21, 1958. 


[It should be pointed out that the Institu- 
tion of Civil Engineers appears not to accept 
as truthful the story of the alleged slight 
inflicted on George Stephenson. In _ his 
History R. H. Parsons drew largely upon 
Samuel Smiles’ Lives of the Engineers, &c. 
The Institution depends upon a letter from 
Stephenson to J. T. W. Bell, in which he says 
he was invited to become a member, but 
refused it.—Epb., THE E.]} 


A “TIDDLEY ” BUDGET 


Sir,—No one begrudges Mr. Jellett the 
opportunities for doing some publicity for an 
organisation which he favours, but he really 
does that organisation no good by making 
extravagant and quite inaccurate statements. 
The decision of the Chancellor of the 
Exchequer to make a concession about the 
ranking of professional subscriptions as 
allowances to tax payers under Schedule E 
is a very considerable concession. It has 
been pressed for by a large number of organi- 
sations, including all the major learned 
bodies, for a considerable number of years. 
The Parliamentary and Scientific Committee 
has regularly made representations to the 
Chancellor on this subject. The Institution of 
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Professional Civil Servants has consistently 
played its part, with all the other bodies, in 
pressing for this concession. This year, as 
usual, it utilised its opportunity for pressure 
on the Treasury, as its employers, and 
directly on the Inland Revenue Department, 
following on the promise of the previous 
Chancellor in the debates on the 1957 budget 
that this subject should be closely examined 
during the year. The Institution of Profes- 
sional Civil Servants is, of course, the spokes- 
man for all engineers as well as other 
professional people employed in the Civil 
Service. 
STANLEY MAYNE, 
General Secretary. 
Institution of Professional 
Civil Servants, 
Broadway, London, 
May 13, 1958. 


Book Reviews 


An Outline of Great Western Locomotive 
Practice. 1837-1947. By H. HOLCROFT. 
The Locomotive Publishing Company, 
Ltd., Craven House, Hampton Court, 
Surrey. Price 25s. 

THE Great Western Railway throughout its 

separate existence constantly provided an 

absorbing study for connoisseurs of many 
fields of railway activity. The striking 
developments of G. J. Churchward have 
provided material for several books ; the 
broad gauge was an epic in itself, while the 
author of this present book has himself 
written a fascinating account of the Arm- 
strong family and its connection with the 
G.W.R. Never before, however, has the 
full story of the locomotive development, 
from 1837 to 1947, been brought into the 
compass of a single volume. In tackling 
such a project Mr. Holcroft has dared 
greatly, and has achieved a notable measure 
of success. That there is lack of balance 
between the various stages of the story is 
perhaps inevitable. So far as the broad 
gauge is concerned, Mr. Holcroft draws 
largely upon already-published information, 
whereas in dealing with the early narrow 
gauge days at Wolverhampton he is on 
ground much less well explored. What is 
surprising, however, is that there are scarcely 
any photographs of broad gauge locomotives. 

The line drawings that take their place are 

very good, but they hardly convey the rich 

Victorian atmosphere that one finds so 

delightful in some of the contemporary 

narrow gauge locomotives. 

During some of the more interesting of 
the Churchward years Mr. Holcroft was in 
the locomotive drawing office at Swindon, 
and in dealing with this period he becomes 
delightfully reminiscent, relating many of 
the jobs on which he himself was engaged. 
But having whetted our appetite thus far 
he stops short. One- would dearly like to 
have been treated to some glimpses of men 
who afterwards rose to great heights in the 
locomotive world ; how the early dynamo- 
meter car trials were run, and how the 
stationary test plant was used. But of course 
any such items would be no more than 
digressions in a book styled modestly as an 
“‘ outline.” Moreover, comments upon men 
still living are not easy to write unless one 
sticks unattractively to unremitting praise. 
Mr. Holcroft is at his best in describing the 
features of mechanical design that came to 
characterise the Churchward locomotives, 
such as the bar-frame bogie, the Swindon 
superheater, and so on. Somewhat naturally, 
after his move to Ashford in 1913 Mr. 
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Holcroft looks at the development of Great 
Western practice through other eyes, and 
the inferences one could draw from some 
of his statements are not always, we think, 
those that a Great Western man is likely 
to believe are the correct ones ! In referring 
to the design of the Collet “ Kings,” for 
example, one could assume that they were 
built as a result of the appearance of the 
Southern “ Lord Nelson,”’ having a higher 
tractive effort than that of the “ Castles”’ ; 
there are again some points of detail in 
these later years on which, we think, Mr. 
Holcroft is not always correct, but it would 
be graceless to indulge in carping criticism 
on such items. 

A special reference is needed to the illustra- 
tions. One feels that the choice may well 
have been made without a full knowledge 
of the deficiencies of reproduction processes, 
for although there are nearly one hundred 
half tones, some of them look to have been 
made from indifferent originals with the 
inevitable result that reproduction is not 
too good. This is a pity in a work that might 
have provided a superb pictorial survey, 
to back up Mr. Holcroft’s expert commentary. 
The absence of illustrations of the more 
important broad gauge locomotives has 
already been commented upon, and although 
the coloured frontispiece of the engine 
** Bulkeley ” on a train is carefully drawn, and 
nicely coloured, the general effect is rather 
wooden, lacking the life and atmosphere so 
characteristic of the railway scene. But, 
after all, these are small blemishes ; blemishes 
that can be corrected in later editions. The 
book is unquestionably one from which 
locomotive historians and enthusiasts will 
derive a lot of pleasure. 


The Infinite Journal 

Vaporisation. By Lerir FLoBeRG. (Das 
Gleitlager von unendlicher Breite mit Ver- 
dampfung.) Transactions of Chalmers Uni- 
versity of Technology, Gothenburg, Sweden. 
Nr. 189 (Avd. Maskinteknik 9) 1957, 
Report No. 2 from the Institute of Machine 
Elements. Gumperts Férlag, Géteborg. 
Price kronor 13. 


The Finite Journal Bearing, Considering 
Vaporisation. By BENGT JAKOBSSON AND 
Leir FLoperG. (Das Gleitlager von 
endlicher Breite mit Verdampfung.) 
Transactions of Chalmers University of 
Technology, Gothenburg, Sweden. Nr. 190 
(Avd. Maskinteknik 10) 1957. Report 
No. 3 from the Institute of Machine 
Elements. Gumperts Férlag, Géteborg. 
Price kronor 19.50. 

THE theory of hydrodynamic lubrication, 
although first formulated by Reynolds in 
1886, continues to excite the interest both 
of theoreticians and experimentalists. This 
interest is partly attributable to the fact 
that most theoretical treatments are in- 
adequate in so far as they are unable to 
take into account all the factors governing 
the performance of an actual bearing and 
partly because modern practice, particu- 
larly in high speed machinery such as the 
gas turbine, has given rise to requirements 
for refinement in design which cannot be 
satisfied entirely on the basis of existing 
theory. 

It has been customary for workers in the 
field to discount the efforts of earlier contri- 
butors, particularly Sommerfeld, because 
of the unrealistic nature of some of the basic 
assumptions of the mathematical treatment 
and because of the consequent impossibility 
of direct application of the results to practical 
bearing design. The authors have therefore 
done a service in reconsidering the earlier 
work and relating it directly to that of later 
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contributors. It will be recalled that Sommer- 
feld considered the bearing to be infinitely 
wide and that it was completely filled with 
a fluid which was able to withstand 
negative pressures as well as positive ones. 
Granted these assumptions, the Sommerfeld 
theory is shown to be correct. In particular 
it will be recalled that this theory predicts 
that the locus of the shaft centre relative 
to the bearing centre consists of a horizontal 
straight line. Because, in actual bearings 
of finite dimensions, it is always found 
experimentally that the locus takes a form 
which can be approximated by a semi- 
circle with diameter lying in the direction 
of the line of applied load, some workers 
have treated the infinite bearing as also 
operating on a semi-circular locus. The 
first mentioned author criticises this treat- 
ment and demonstrates experimentally, 
using a bearing provided with effective seals 
at the edges, that the Sommerfeld theory 
is correct and reproduces test points which 
conform accurately with the horizontal locus. 

When circumstances are such that the 
negative pressures within a bearing exceed 
the magnitude which the fluid can withstand, 
it will rupture and a different set of conditions 
will apply. The film then breaks down into 
fibrils as shown in the photographs published 
by Cole and Hughes. The author considers 
that the situation can be defined by the 
location of an oil groove. If, under pure 
Sommerfeld conditions this oil groove is 
located at the point of minimum pressure, 
then all other pressures would be above 
this and the Sommerfeld theory will apply 
fully. This is demonstrated experimentally. 

Most workers describe the rupture of the 
film as “cavitation” but the authors use 
the term “ vaporisation.” This is helpful 
because it avoids confusion with the violent 
forms of cavitation which cause erosion 
of turbine runners and ship propellers. 
The type of cavitation erosion encountered 
there is not usually met with in bearings 
and some confusion will be avoided by this 
refinement of terminology. An alternative 
would simply be to use the term “film rupture” 
or, being more descriptive, “ film fibrilisa- 
tion.” It is argued that the differential 
coefficient of pressure with distance must 
equal zero at the point of rupture. Other- 
wise there will be a discontinuity in the 
flow pattern of the lubricant. In this argu- 
ment the author has not carried conviction 
because it is not surprising that a physical 
discontinuity, as represented by the break- 
down film, should be accompanied by a 
mathematical discontinuity between the 
equations governing flow before and after 
rupture. 

The introduction of the concept of a 
finite film produces considerable mathe- 
matical difficulties. The main equation 
connecting pressure with position is derived 
directly from Reynolds’ theory. Provided 
the following facts are known, the situation 
becomes precisely defined—eccentricity, 
position of maximum pressure and position 
of either the beginning or end of the oil film. 
However, it is not easy to find logical justi- 
fication for certain assumptions which have 
been frequently made concerning the com- 
mencement and termination of the oil film. 
In particular, the statement that the oil film 
commences at the point of maximum film 
thickness and terminates at the point where 
pressure is zero and the differential co- 
efficient of pressure with distance is also 
zero, are not supported by the author. 
He predicts that negative pressures occur 
at the actual point of rupture. This has also 
been confirmed by Dowson working at Leeds. 
In the case of a full bearing, this presents 
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no difficulty, the condition represented by 
Sommerfeld being that the differential co- 
efficients were zero at the points of maximum 
and minimum film thickness. However, 
where the pressure film is ruptured there is 
an infinity of possible conditions which 
may give rise to a definite curve. Other 
points are therefore sought ; one the posi- 
tion at the commencement of the oil film 
and the other the position at its termination. 
It is not clear whether or not the author has 
finally resolved these points. His recognition, 
however, of their importance is definitely a 
step forward. He states that for every 
position of the oil groove there is one and 
only one pressure profile and has calculated 
numerous cases for the 360 deg. bearing 
providing complete diagrams showing the 
various conditions. There is a certain amount 
of obscurity in the mathematical treatment, 
believed to be due to a misprint, in so far as 
on page 43, ¢, is put equal to 0 at the minimum 
film thickness. The maximum loads to be 
carried are computed for various conditions 
and in a series of experiments the form of the 
pressure curve corresponds closely with 
that assumed and the experimental loads 
correspond with great fidelity to those which 
have been calculated. The diagrams show 
a sharp angle at the beginning of the film, 
a discontinuity, but are rounded off at its 
termination. The number of experimental 
points is insufficient to enable it to be deter- 
mined whether or not this rounding off is 
justified, or whether or not the film ruptures 
in a mathematically discontinuous way. 

The first work, whilst of very considerable 
interest to theoreticians, is of little value to 
those concerned with the design of practical 
bearings because of the assumption of 
infinite length and the consequent neglect 
of very important side leakage effects. 
However, in collaboration with Jakobsson, 
the work has been taken farther so as to 
cover these aspects. It will be recalled that 
Reynolds’ equation in two dimensions 
cannot be solved explicitly. However, a 
numerical method is described which enables 
curves to be provided connecting the various 
parameters. The situation at the termination 
of the film is then considered theoretically 
and experimental investigation shows points 
of negative pressure at the location predicted 
by theory. Calculations are compared with 
those of Sassenfeld and Walther and it is 
stated that the load carrying capacities are 
in approximate agreement but that the values 
for friction torque given by Sassenfeld and 
Walther are in excess of those occurring 
in an actual bearing. This is because in 
reality the film ruptures into fibrils whereas 
Sassenfeld and Walther assumed a complete 
fluid film throughout the whole bearing 
with consequent additional friction losses. 

The authors proceed to provide guidance 
for the optimum design of bearings. How- 
ever, whilst they show how the temperature 
rise can be calculated, they give no guidance 
as to how the consequent reduction in 
viscosity may be allowed for. Their optimum 
design would appear to be rather wider 
than those at present generally advocated, 
and this may be attributable to the somewhat 
restricted number of factors which have been 
taken into account in the design. The work 
should not, however, be regarded as a design 
manual but as a worthwhile contribution 
to the theory of hydrodynamic lubrication. 
Its great merit lies in that it provides a 
bridge between the earlier classical work 
and modern treatments which can be pursued 
using mathematical techniques, such as 
relaxation and numerical evaluation on 
digital computers, which were not available 
to the pioneer workers. As such it deserves 
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study by all those whose efforts are directed 
towards providing a basis for a more rational 
design procedure for bearings than we have 
had heretofore. 


Into Thin Air. By E. W. STILL, Ph.D., B.Sc., 
A.C.G.I.,  A.M.I.Mech.E., F.R.Ae.S. 
Normalair, Ltd., Yeovil, England. Price 
18s. 6d. 

ALTHOUGH the wrapper of this volume 

carries a formal representation of a satellite 

being placed in orbit, the subject matter is 
confined to environments where a pressure 
adequate for a human being can be obtained 
by compression of the surrounding atmo- 
sphere : the difficulties of total pressure suits 
and the much more severe problems of 
regenerating oxygen and re-cycling organic 
products in a sealed container find no place. 
The nearest approach to these topics is in 
the chapter on oxygen systems: here the 
author finds a clear case for the use of liquid 
oxygen (although, in the absence of an index, 
it defies us to find the virtues of “lox” 
mentioned earlier than page 129). However, 
no account is given of the difficulty of bring- 
ing the liquid oxygen to the charging point, 
so that it is far from clear why the firm with 
which the author is associated chose to use 
high gas pressure bottles for the equipment 
that had to be carried to the summits of 

Everest and Kanchengunga, the evolution and 

use of which is described in another chapter. 
The remainder of the text is devoted to air 

conditioning in aircraft, and includes much 
material from the author’s lecture to the 
Royal Aeronautical Society in 1956: the 
contentious discussion of that address has 
not ended his advocacy of recirculation, 
although he now places a limit of 50 per 
cent on the amount of “ used” air in the 
input to the cabin. The very powerful 
argument that only one-fifth of the oxygen 
in the air breathed in is consumed at one 
breath is advanced, but the failure of closed 
circuit sets for mountaineering purposes 
shows that its application is by no means 
easy. 


Einfuhrung in die Chemie des Galvano- 
praktikers. By P. Rindlisbacher, Berne: 
Verlag Technische Rundschau, Hallwag, 
Nordring 4, Berne, Switzerland. Price 
S.Fr.2.40. 

IN this publication, which is the reproduction 
of a series of articles which appeared last 
year in the journal Technische Rundschau, 
the author describes the chemical and physical 
basis of electroplating. After reviewing 
atomic and ionic theory, he discusses the 
formation and properties of electrolytes, 
the notion of pH-value, the electro-chemical 
series, Faraday’s law, and similar topics 
which have a bearing on electroplating 
practice. 


Books Received 


Technology of Instrumentation. By Eric B. Pearson. 
The English Universities Press, Ltd., 102, Newgate 
Street, London, E.C.1. Price 25s. 

Frequency Modulation. By A. W. Keen. Sir 
Isaac Pitman and Sons, Ltd., Pitman House, Parker 
Street, Kingsway, London, W.C.2. Price 30s. 

Feedback Theory and its Application. By P. H. 
Hammond. The English Universities Press, Ltd., 
102, Newgate Street, London, E.C.1. Price 35s. 

Proceedings of the First International Conference on 
Operational Research. The English Universities Press, 
Ltd., 102, Newgate Street, London, E.C.1. Price 50s. 

General Galvanizing—A Manual of Good Practice. 
Hot Dip Galvanizers Association, 34, Berkeley 
Square, London, W.1. Price 25s. 

General Galvanizing—A Manual of Costing Practice, 
Parts One and Two. Hot Dip Galvanizers Associa- 
tion, 34, Berkeley Square, London, W.1. Price 35s. 
for the two volumes. 
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Naval Tactical Trainer 


The Tactical Trainer at Woolwich has been developed by the Admiralty Department 
of Engineering and Materials Research and this specially designed equipment 


provides facilities for the tactical training of naval officers. 


By means of electric 


and electronic devices officers can carry out various naval operations planned to 
meet any situation with which they may be confronted, so that they are able to 
control ship course and speed, receive and give orders, and have a radar picture of 


the situation. 


Screens enable the movements of ships, &c., to be seen by the 


controllers and the tactical plan to be examined at the termination of the exercise. 


T the Royal Naval Tactical School at 
Woolwich there was installed last year 
specially designed equipment which has for 
its purpose the provision of facilities for 
simulating realistic exercises at action speed 
whereby naval officers may acquire a degree 


. 


Auditorium showing main display screen to the left and auxiliary display screen to the right. 


largely based on the “* Teacher”’ installed 
at Malta at the end of 1953. It reproduces 
the tactical operation of ships by electric 
and electronic means so that by its employ- 
ment officers can be confronted with situa- 
tions which may occur in active service and 
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The 


consoles seen are, from left to right, those of the aircraft controller, second controller, radio warfare 
controller, first controller, and teller, with weapon umpires’ console in the foreground 


of tactical skill. This training device, known 
as the * Action Speed Tactical Teacher,”’ was 
devised by the Engineering and Materials 
Research Department of the Admiralty, and 





Ship cubicle, showing plotting table, ship control unit and P.P.I. unit 


can take the necessary tactical measures for 
their solution. As installed, the trainer 
consists of an auditorium, of which we show 
a general view, which is fitted with control 
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consoles, a controller’s display screen and a 
radar picture screen, and a number of 
separate rooms, each fitted with a plotting 
table, ship control unit, a radar P.P.I, and 
the necessary communication lines, and repre- 
senting the operations room or combat 
information centre of a ship. When manned 
for an exercise the directing staff sets an 
objective and opposing teams of officer 
students each prepare a plan of action which 
is based upon data provided and which the 
commander of each team considers is the 
tactical solution of the situation devised by 
the staff. There are sixteen operations rooms, 
representing independent ships, and four 
rooms each representing three aircraft, and 
these are allocated to the students who are 
able, by means of the equipment provided, 
to control the speed and course of their 
particular unit, to receive and transmit 
orders, to plot the position of other craft and 
to see a picture of the situation as would 
normally be provided by radar or asdic. The 
arrangement of ship and aircraft cubicles 
can be seen in the photographs reproduced 
herewith. By means of transmission systems 
the movements of ships and aircraft, under 
the control of the students, are projected on 
to the display screen in the auditorium, so 
that tactical situations can be seen by the 
directing staff as they develop. All move- 
ments are traced in on the screen so that after- 
wards the course of each unit and the tactical 
plan as a whole can be critically examined, 
errors noted and lessons learned. The 
“Teacher” thus enables initial training to 
be carried out without taking a ship to sea 
so that it effects considerable economic gains 
in the saving of fuel, the elimination of 
possible damage to ships and equipment, and 
a great saving in time since there are no delays 
due to weather conditions or in proceeding 
to the exercise area. 

In carrying out a tactical exercise the 
students are divided into “Blue” and 
““ Red” forces, and briefed on the general 
situation by the control staff. Each group 
decides its plan of campaign and the disposi- 
tion of its forces in the light of this, and the 
exercise is commenced. As the exercise 
proceeds each group acquires further informa- 
tion by reconnaissance and other means, 
modifying its tactical disposition as the 
need arises, and therefore itself generates the 
later situation. Communication between 
craft naturally plays a major role in this 
phase. The exercise of procedures in recon- 
naissance, plotting and communications is 





Aircraft cubicle showing aircraft control units above plotting table 
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an important part of the training during this 
stage. The final stage when battle is joined 
gives training in tactical use of weapons, 
although the teacher stops short of the 
ultimate attack, and does not attempt to 
train in weapon handling. 

During the discussions after the exercise, 
the students are invited to account for their 
actions and to give the reasons which led 
them to adopt their tactics at any period. 

In certain exercises the enemy may be 
controlled by the instructional staff in order 
to set up situations to illustrate particular 
tactical doctrines. If at any time the situation 
gets out of hand, for any reason, the exercise 
can be stopped and sorted out and, if neces- 
sary, reset to an earlier position. The teacher 
is not a substitute for exercises at sea, which 
remain the essential training of the Navy, but 
gives preliminary training which enables full 
value to be obtained from sea exercises and 
reduces risk of errors and accidents. 


SCOPE OF TEACHER 


The teacher has sixteen cubicles represent- 
ing independent ships of which four may be 
aircraft carriers and six may be submarines. 
On occasion a single cubicle can represent a 
group of ships in close company. A convoy 
can be represented, consisting on the radar 
display of up to thirteen separate ships, but the 
pattern can be regarded as outlining a convoy 
of a larger number of ships when desired. 
Twelve independent aircraft are represented, 
but owing to limitations of space the controls 
for three aircraft are fitted in each of four 
cubicles. Any aircraft can represent a group 
of aircraft flying together and they may be 
shore based or carrier borne. The exercise 
area over which the game is played may be 
25, 100, 400 or 1600 miles square. 

Synthetic tactical radar displays with 
realistic radar range limitation are provided 
for all craft with display scales of 10, 30, 75, 
100 and 200 miles full-scale range at all 
exercise areas. There are five channels of 
simulated radio communication for each side, 
“ Blue” and “ Red,” all of which may be 
monitored by the instructional staff. Ships’ 
internal communications to the operations 
room are simulated on a sixth communica- 
tions system. The position of all aircraft 
at the start of the exercise can be set up 
quickly beforehand, from a position in the 
auditorium, and the starting and stopping 
of the game is effected by the controller-in- 
charge at his console. 


GENERAL CONCEPTION 


Each ship is manceuvred from its operation 
room by means of its Ship Control Unit, 
which gives reasonable simulation of the 
characteristics of the ship when turning and 
altering speed. The movement of the ship 
is resolved in the ship control unit into 
northerly and easterly components. These 
component movements are transmitted to the 
plotting table in the operations room, where 
a plot is maintained of own ship’s position. 
They are also transmitted to the Lining-up 
Indicators, where a three-speed gearbox in 
each allows the scale of the exercise area to 
be changed at will. From the lining-up 
indicator the ship’s co-ordinate position is 
transmitted to the ship projector, where it 
causes the symbol representing the ship to 
move accurately in accordance with the 
ship's actual movement. A repeat back from 
the projector to the lining-up indicator by 
fine and coarse synchro-transmission ensures 
that any misalignment error is detected. 

In the lining-up indicator the ship's 
position in the exercise area is converted to 
electrical potentials, north and east, and these 
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are used in the synthetic radar system. In 
the latter each craft is selected in turn and its 
co-ordinate voltages are subtracted from those 
of each of the observers so defining its posi- 
tion in relation to the observer. The dif- 
ference co-ordinate voltages are used to deflect 
the beam of the cathode-ray tube of the 
display to the position of the target in 
relation to the observer and a brightening 
pulse is applied to the grid of the cathode-ray 
tube to paint the target. The north and 
east co-ordinate voltages are taken from 
alternating current supplies in quadrature, 
and by adding the north and east difference 
voltages, the resultant voltage is a measure 
of the range of the target. This is compared 
with a preset limit range voltage related to 
the size of target and the height of observer’s 
radar aerial and, if it exceeds the limit, the 
brightening pulse is stopped and the target 
is not painted. 

For aircraft an “ Aircraft Control Unit” 
is used instead of a “‘ Ship Control Unit” 
and a Ground Position Indicator is used to 
show own position on a chart instead of the 
ship’s plotting table. 

The courses of all targets are shown on the 
display screen by orienting the symbol in the 
projector to the course of the target by 
transmission from the ship control or air- 
craft control units. The courses and speeds 
of all ships and aircraft and the height of all 
aircraft are displayed on the control desks 
of the instructional staff, again by trans- 
mission from the control units. Other 
information is provided by indicator lamps 
at these control desks, where there are loud- 
speakers and microphones for monitoring 
the radio communications. 


TRANSMISSION SYSTEMS 


For most of the control transmissions an 
Admiralty “* M ” type step-by-step system is 
used. This consists of a transmitter which 
provides a sequence of energisations to the 
three transmission lines as it is rotated, and 
a repeater motor with stator windings 
arranged in a star and a two-pole rotor which 
moves a step of one-twelfth of a revolution 
for each change of sequence. When suitably 
geared, that is, when a suitable magnitude 
in yards or degrees is chosen for the step 
value, the repeater motor has sufficient power 
to move the projector, lining-up indicator, 
or other mechanism in synchronism with the 
transmission without servomotor aid. This 
transmission is not, however, self-synchro- 
nous in that if the repeater is displaced by 
any number of half-revolutions it will not 
return into alignment. For this reason, the 
repeat-back of projector position to the 
lining-up indicator is transmitted by synchro- 
transmission which is a self-synchronous a.c. 
system. The Admiralty magslip type is 
employed in this teacher. Magslip transmis- 
sion is also used for transmitting aircraft 
speed and course to the consoles where the 
transmissions from any of the twelve aircraft 
can be selected by a switch for display on one 
pair of dials. Synchronous transmission is 
essential for this. 

A third type of transmission is used for 
systems, such as aircraft height and range 
and bearing designations of gunnery targets, 
where a lower order of accuracy is satisfac- 
tory, and this is Smith’s Desynn system, 
where d.c. potential is applied across a dia- 
meter of a toroidal wound resistance, to 
which the three transmission lines are tapped 
at 120 deg. The repeater is a small mag- 
netised rotor in a three-coil wound stator. 


SHIP CONTROL UNIT 


In those cubicles allocated to represent 
ships, a ship control unit is mounted by which 
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ship movements are controlled by means of 
three handwheels, the operation of which 
simulates course setting, helm angle and 
speed orders. The control unit, of which we 
show an illustration, is driven through a 
reduction gear by a governor controlled 
constant speed motor. The speed control 
handwheel which is fitted with limit stops can 
set any desired speed within the range of 0 to 
45 knots. Revolutions of the handwheel are 
transmitted by a direct cable drive to move a 
set speed pointer to indicate on a dial the 
speed required while another drive goes to a 
differential, the other side of which is driven 




















Ship control unit 


according to true speed. This latter drive 
comes from the constant speed motor through 
gearing to a manually operated clutch, which 
gives a constant rate of change of speed of 
24 or 5 knots per minute, as selected accord- 
ing to the ship represented. The final con- 
nection is through a two-way electric clutch 
actuated by a switch which is operated by the 
disturbance of the balance of the differential 
gear set up by the drive from the speed set- 
ting handwheel. The rotation set up by the 
motor drive gradually subtracts from the 
differential gear the amount of rotation put 
into it by the handwheel drive. During this 
period, when the electric clutch is engaged, 
the ball cage of the V.S.G. is moved by an 
amount equivalent to the degree of un- 
balance induced in the differential gear, at a 
rate proportional to the selected acceleration. 
At the same time a drive from the variable 
speed gear moves the actual speed pointer 
towards the set speed pointer; when both 
coincide, that is when true speed equals the set 
speed, the hunter mechanism displacement is 
cancelled thus disengaging the electric clutch. 
Simultaneously and additionally the V.S.G. 
drive rotates two magslip transmitters at the 
same speed as the actual speed pointer. 
Transmissions from these two units are used 
to indicate true speed at a speed indicator in 
the cubicle and at a remote position, namely 
the controller’s console. 
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The full travel of the ball cage of the 
variable speed gear from side to side of the 
disc is utilised for the speed range from 
0 to 45 knots. Thus at mid speed of 224 
knots the ball cage is in the centre of the disc 
and there is no output, while at 0 and 45 
knots the output speed is a maximum in one 
direction or the other. This is converted into 
a unidirectional output from zero to twice 
this maximum speed by adding a constant 
rotation equal to once this maximum speed 
by means of a differential. The unidirectional 
output representing 0 
to 45 knots speed is 
fed to the input roller 
of a ball resolver. 

In a second different- 
ial a higher proportion 
of constant speed is 
added sothat atO knot “(75 
there is already an MOTOR 
output speed of one- ry 
quarter of that at 45 
knots. This output is 
used to drive the disc 
of a second variable 
speed gear whose ball 
cage is displaced 
according to angle of 
helm and whose output 
alters the course of the 
ship. The purpose in 
using this input char- 
acteristic was to sim- 
ulate more closely the 
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for carrying out a programmed zig-zag 
evasive course. In order to achieve these 
various functions the output of the differential 
drives not a single two-way switch but a 
group of cams operating contacts at 60 deg., 
40 deg., 30 deg. and 20 deg. port and star- 
board and at 0 deg. of difference between set 
course and actual course. For normal 
(manual) operation the 0 deg. contacts are 
selected ; for sinuating the pair of 30 deg. 
contacts are selected and a hold on relay is 
fitted to keep the ship swinging from side to 
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actual turning char- 
acteristics of a ship at 
various speeds. The 
characteristics actually 
given by the ship 
control unit are shown 

in the accompanying COURSE 
diagram. A gear yanwoueet 
change is interposed in L 
the input drive to 
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The angle of helm is 
set by a handwheel 
and displayed on a 


dial. 
The output of the 
variable speed gear 


represents the rate of 
alteration of course at 
the angle of helm set 
and for the actual 
speed of the ship. 
It is a unidirectional 
rotation and is fed to a two-way electrical 
clutch giving port and starboard alterations 
according to which side is energised. The 
output drives the orienting ring of the ball 
resolver and also drives two “M’”’ type 
step-by-step transmitters, one of which, at 
ten minute steps, drives a standard Admiralty 
open scale synchronous repeater (tape type) 
in the cubicle. The other, at half degree 
steps, drives course repeaters at the consoles 
and the symbol graticule of the projector. 
It also drives the compass course dial on the 
ship control unit and is one input to a differ- 
ential whose other input is the desired course 
set by the course handwheel and displayed by 
a pointer in the compass dial. The output of 
the differential, which is the difference 
between desired and actual course, energises 
the two-way electrical clutch so as to bring 
the actual course to the desired course. 
Provision has been made in the ship control 
unit for normal operation where the course 
set is acquired and maintained ; or for 
sinuating continuously from 30 deg. on one 
side of set course to 30 deg. on the other ; or 


> 
ACTUAL COURSE 


COURSE TRANSMITTERS 






“‘NORTHINGS”’ 
TRANSMITTERS 





“*EASTINGS” 
TRANSMITTERS 


Schematic arrangement of ship control unit 


side ; and for zig-zag any of 0 deg., 20 deg., 
40 deg. and 60 deg. contacts are selected 
under control of relays energised from a 
remote programme unit. Mean or base 
course can be altered while sinuation or zig- 
zag is in progress and the actual course of the 
ship is shown and transmitted at all times. 

There are twelve zig-zag patterns available 
at the programme unit and three of these may 
be selected for transmission to all ship con- 
trol units. Any one of these three can be 
selected at the individual ship control unit, 
and when the selector switch is set to zig-zag 
the relays are actuated by transmitted pro- 
gramme to energise the appropriate contacts 
of the cam unit. The zig-zag programme unit 
consists of six uniselectors which step on 
every two minutes. The bank contacts of the 
uniselectors are connected to define the 
courses at each step, using the binary nota- 
tion system on the three lines of each 
programme. 

The ball resolver, already referred to, is a 
unit of Admiralty design used in fire control 
equipment. A 2in diameter steel ball is 
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rotated by a roller which is driven in pro- 
portion to the speed of the ship. The axis 
of this roller is oriented according to the 
course of the ship and the ball rotates about 
an axis parallel to this. Two pick-off rollers, 
with their axes at right angles and in a plane 
parallel to the axis of the input roller, pick 
off rotations which are the input rotation 
multiplied by the sine and cosine of the 
orientation, i.e. the outputs are the north- 
south or east-west components of the ship’s 
movements. 

These outputs each drive a group of three 
Step-by-step transmitters at step rates of 
124, 50 and 200 yards per step. A switch 
selects the pair of north-south or east-west 
transmitters to give the desired scale of plot 
and these transmissions drive repeater motors, 
in the plotting table, which move the plotting 
carriage according to the movement of own 
ship. Plot scales of 4, 2 and 8 miles to the 
inch are available. Transmission is also taken 
at the normal value of 50 yards per step to 
the lining-up indicators which, in turn, 
control the projectors. 

Provision has been made for speeding up 
the exercise to four times action speed when 
desired by the controller in charge. A switch 
on his console energises a relay in each ship 
control unit to transfer the outgoing trans- 
missions to a transmitter turning four times 
as fast. The clocks showing “* game time” 
are speeded up at the same time. 

The function of the aircraft control unit is 
similar to that of the ship unit, but it is of 
simpler construction. Both the ship control 
and the aircraft control units were supplied 
by the Aeronautical and General Instrument 
Company, Léd., Croydon, Surrey. 


CONTROL OF EXERCISE 


The movement of each ship or aircraft 
resulting from the course and speed set by the 
officer student by means of the ship control 
unit is transmitted electrically so that its 
representative symbol moves in sympathy on 
the 12ft by 12ft display screen in the audi- 
torium. A projector displays the symbol on 
the screen and moves it along the course and 
at the speed as determined in the cubicle 
and as corrected for the area scale selected 
for the display screen in the lining-up indica- 
tors. Also in the auditorium are arranged a 
number of control consoles, one of which is 
illustrated, to accommodate a Red controller, 
a Blue controller, an air controller, a radio 
warfare controller, and two weapon umpires 
for gunnery and torpedo actions. Various 
repeater dials and lights in these consoles 
inform the control officers of the course 
speed and radar state of each unit in the 
exercise and all consoles have direct view of 
the display screen. In addition, the con- 
trollers have loudspeakers and microphones, 
with suitable switching arrangements, to 
allow them to monitor all communications 
between units and to direct the exercise on a 
further communications circuit. 

Lining-up Indicators.—The movement of the 
ship or aircraft is resolved into its northerly 
and easterly components and these are 
transmitted electrically by “‘ M ” type step-by- 
step transmitters which rotate continuously 
to perform the duties, in effect, of a rotary 
switch. There is one transmitter for “‘ north- 
ings”’ and one for “eastings” and the 
electrical supply is 24V d.c. There are three 
leads from the transmitter to the receiver 
motor and at each step in rotation the 
transmitter gives energisation with—and 
polarity in two or all of—the leads, according 
to a cyclic pattern, and this energises the 
receiver motor in the lining-up indicator so 
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that its rotor follows 
the rotation of the 
transmitter. 

Ship’s speed and 
course are resolved, as 
already described, into 


“northings” and 
* eastings "’ in the ship 
control unit. The 


speed at which the ball 
resolver, in that unit, 
sets to the course 1s 
controlled by the helm 
setting and the speed 
of rotation of the ball 
is controlled by the 
speed setting through a 
potters wheel pattern 
variable speed gear. 

There are two outputs 
from the resolver set 
at 90 deg. apart so as 
to give “ northings ” 
and “ castings ” to sets 
of transmitters. 

There is one lining-up 
indicator for “ north- 
ings” and one for “‘east- 
tings” for each ship 
and a total of sixty indicators is housed in an 
array composed of four frames. Two indica- 
tor dials, one “ coarse" and one “ fine” 
on each lining-up indicator, one of which 
can be seen in our illustration below, give the 
position of any particular craft relative to the 
bottom left-hand corner of the screen which 
is zero. One revolution of the “ coarse” 
dial represents full travel of the screen, which 
may be 25, 100, 400 or 1600 miles, according 
to the scale adopted, while one revolution of 
the “ fine ’’ dial equals one-hundredth of one 
revolution of the coarse dial. 

There are two pointers on each lining-up 
indicator dial, one being driven mechanically 
through gearing from an “ M ”’ type receiver 
motor from the ship control unit while the 
other is directly on the shaft of a magslip 
receiver connected to a transmitter in the 
projector, as shown in the line diagram. Both 
pointers should remain coincident and rotate 
in company, but should they not coincide, 
that fact is evidence that the position on the 
screen is not in agreement with the P.P.I. 
display in the cubicle. Provision is made for 
realigning the pointers manually when set- 


ting up initially ; they should not get out of 


alignment during the exercise. 

The dial scale of 100 units represents the 
full travel across the screen and it must be 
related to the screen scale, that is, 100 units 
represent 25, 100, 400 or 1600 miles according 
to screen scale. 

The “ northings”’ and “ eastings*’ from 
the transmitters in the ship control unit are 
fed to the ““ M ” type receiver motor, in the 
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Lining-up indicator 
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First controller’s console 


lining-up indicator, which drives the mech- 
anical pointers through gearing incorporat- 
ing a gear change to accommodate the scale 
set on the screen. The motor rotates at a 
speed corresponding to the rate of change of 
ship’s position as represented by the ** north- 
ings” and “* eastings ”’ fed to it. The mech- 
anism also drives an “* M” type transmitter 
which in turn drives the projector causing it 
to conform with the transmitter’s movement. 
There is also a drive to a multi-turn potentio- 
meter the full travel of which is equivalent to 
the full width of the screen. From this 
potentiometer there are three leads to the 
P.P.I. system display in the cubicles and 
each spot appearing on the display is con- 
trolled from two lining-up indicators, one 
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giving “‘northings’’ and the other “ east- 
ings.” The voltage of energisation of the 
potentiometers is changed according to the 
scale of the exercise so that | mile is repre- 
sented by 40 millivolts at all scales. 
Projectors.—The duty of the projectors which 
are mounted in two frames is to project and 
move on the 12ft square main screen, by 
remote control, a symbol representing a ship 
or aircraft. The projection distance is 40ft. 
Each projector, one of which is illustrated 
on this page, is actuated by two trans- 
mitters, one in each of two lining-up indi- 
cators, one driving the “ northing *’ move- 
ment and the other the “ easting ’’ movement. 
One receiver motor (A) of the projector 
drives, through gears and shafting, a vertical 
lead-screw which raises or lowers the carriage 
(B) supporting the front gimbal, through 
which passes the projector support gantry, 
according to the amount of north-south 
movement required. This carriage is also 
moved horizontally, to represent east-west 
movement, through a similar set of shafting 
and gearing and a lead-screw driven by 
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another receiver motor. The combined 
movement of the carriage moves the gantry 
about the rear gimbal (C) of the projector. 
The optical components of the projector 
consist of an 8W lamp (F), a condenser lens 
and a graticule housed in a rotatable mount 
(D), and a 9in focal length projector lens (E), 
all of which are mounted on the gantry 
supported on the two gimbals. Very high 
precision is necessary in manufacture, and 
in setting up projectors so that the plane of 
the gantry movement is accurately parallel 
with the screen, in order to achieve an 
accuracy which is better than jin or about 
two minutes of arc at the screen. 

Driven by each of the two receiver motors 
are two magslip transmitters (G) giving 
coarse and fine transmissions of the position 
of the projector back to the lining-up 
indicators to drive its electrical pointer. 
This pointer will truly represent the position 
at which the projector has arrived, since the 
magslip transmitters are geared direct to the 





A-—Motors B—-Carriage C—Rear gimbal 
D—Rotatable mount. E~—-Projector lens 
F—Projector lamp. G—Magslip transmitters. 


Projector 


lead-screws and therefore must feed back to 
the pointers of the lining-up indicators the 
true setting of the projector. As mentioned 
earlier, if the above pointers are not in align- 
ment with the mechanically driven pointers 
the plot and the P.P.I. screen are not in 
agreement and the latter set of pointers are 
reset manually and this resets the multi-turn 





potentiometer thus correcting the P.P.lI. 
display. 
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The third receiver motor on the projector 
is driven from a transmitter, in the ship 
control unit, which turns according to the 
compass course of the ship. By this means 
the symbol representing a ship unit is 
rotated to cause the ship’s head to conform 
with the course set. The circuits linking up 
the ship control unit with the lining-up 
indicator and the projectors are indicated in 
our line drawing. 

Consoles.—The consoles, which accommo- 
date the first and second controllers, embody 
sixteen pairs of dials, indicating course and 
speed of ships and twodials giving similar indi- 
cations for aircraft by switching to the aircraft 
in question. The course dial receiver is con- 
trolled from the appropriate transmitter in 
the ship control unit while the magslip receiver 
of the speed dial also receives transmission 
from the ship control unit. A rotary switch 
at the two aircraft dials enables the controller 
to switch to any aircraft cubicle and observe 
on the dials the course and speed of the air- 
craft selected. All the dials are of edge 
illuminated ‘‘ Perspex ”’ fitted with red filters, 
suitably controlled by dimmer control. 
Below the bank of dials is a special “ Perspex ”’ 
tally strip, which is edge illuminated, upon 
which can be marked, with chinagraph 
pencils, code names of ships and other infor- 
mation. A series of signal lamps is arranged, 
below this tally strip, for indicating foxer, 
radar, search receiver, snorting, submerged 
and opening gunfire, while on each arm of 
the console are three “* quiet speakers ”’ hav- 
ing volume control and a press-to-speak key, 
replies being made through a common 
microphone. 

Another row of signal lamps, one for each 
cubicle, indicates which cubicle is in service 
and they also brighten for call-up on one of 
the communication lines. Corresponding 
key switches enable the controller to call the 
cubicle. For projection identification there 
is a row of spring return switches. These 
enable the controller to identify any symbol 
with its particular cubicle by pressing the 
switch and causing the symbol to be occulted 
on the screen and so be identified. Mounted 
in the projection structure is a spider’s web 
projector which is used for reading bearings 
and range of any craft on the screen. The 
control of the projector is placed in the 
pedestal of the console, there being an on-off 
lamp switch and also north and east traverse 
switches which enable the controller to posi- 
tion the spider’s web at any point on the 
screen. On the console are slave clocks 
driven from a synchronous master clock 
having a thirty-second impulse frequency for 
standard time. There is a three-position game 
switch for starting, stopping and speeding-up 
the game which controls all the ship and 
aircraft control units and the clock circuits. 
A pair of potentiometers is provided for 
setting up the co-ordinates for the centre 
selected for the expanded view of the situation 
to be displayed on the auxiliary screen. 

The console of the aircraft controller is 
generally similar to the ship consoles, but 
with four communication lines, and having 
dials indicating speed, track and height of 
aircraft. Indicator lamps show if radar is 
in use and may indicate the dropping of 
sonobuoys, &c. Loudspeakers and associated 
switches are fitted for each group aircraft 
wave, for ship/shore line, exercise line and 
screen display line, and there is a common 
microphone. On the teller console is a row 
of radar switches, which switch on the radar 
to each cubicle, and also a series of on-off 
switches for switching off a symbol should 
a ship be sunk. This console also sets the 
clocks to game starting time. Throughout 
the exercise the tellers report the positions 
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of ships to the plotters in the cubicles by grid 
references, thus effectively substituting for 
radar reporting office in each ship. Other 
equipment such as identification switches, 
signal lamps, &c., are as for the controllers’ 
consoles. 

No repeater dials are fitted to the radar 
warfare controller’s console, but it has radar 
and search signal lamps for all craft, and 
drop indicators for two of the communication 
lines, which show when any cubicle speaks 
on aircraft wave or ship/shore line. Three 
quiet speakers having selector switches allow 
monitoring of these channels and there is, 
as well as a telephone circuit, a common 
microphone. A message carrier for written 
signals and a voice pipe allow the radar 
warfare controller to communicate directly 
with the signal control desk, situated on the 
floor below the auditorium. This console 
does not have a view of the screen and the 
signals controller deals only with messages 
transmitted between ship and shore head- 
quarters. Messages are delayed in trans- 


mission by an interval representing time for 
coding and decoding. On the left-hand side 
of the weapon umpire’s console is a row of 
signal lamps for aircraft and six hand- 
operated projectors for projecting on the 
torpedo 


screen salvos, anti-submarine 





P.P.I. pedestal unit 


searches and sonobuoy patterns. The other 
half of the console is equipped with sixteen 
pairs of dials repeating settings of gunnery 
range and bearing made in the cubicles and 
also indicator lamps which light up when the 
gunfire push is depressed in the cubicle. The 
time of firing is recorded and the console also 
controls two spider’s web projectors, one of 
which can be used in the auxiliary screen 
display. The lining-up indicators, the pro- 
jectors and the consoles were the respons- 
ibility of Research Engineers, Ltd., Canon- 
bury, London, N.1. 


SYNTHETIC RADAR SYSTEM 


As mentioned earlier, each cubicle is 
equipped with a radar P.P.I. unit, which can 
select any one of the five scales representing 
10, 30, 75, 100 and 200 miles radius and 
which, by electronic coupling between the 
cubicles, enables the student officer to have a 
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picture of the tactical situation within the 
limits of the range of own ship radar. The 
screen has painted on it synthetic echoes 
generated by equipment designed by Redifon, 
Ltd., Crawley, Sussex. Our illustration 
shows the P.P.I. pedestal display unit. 

As already described, operation of the three 
handwheels of the ship control unit in each 
cubicle controls the movement of the ships 
and causes optical projectors to indicate 
continuously the position of the ship or air- 
craft, represented by the cubicle, on the 
main screen. The position of ships or aircraft 
on the screen is defined by its cartesian or 
grid co-ordinates and these are converted 
into electrical voltages as * northings ” and 
‘* eastings ’’ from a fixed or generating point 
through the medium of signal forming 
potentiometers. In the ship control unit 
speed is integrated and then resolved into 
*‘ northings ” and “ eastings,”’ according to 
the course set. These co-ordinates are 
repeated by “* M” type step-by-step motors 
to the lining-up indicators. These retran- 
smit the signals to drive the projectors, but, 
forming part of each lining-up indicators is 
an accurate helical pattern potentiometer 
which has an output voltage governed by, 
and representing electrically, the position of 
the ship. There are two lining-up indicators 
for each ship control unit—that is, one 
transmits “‘northings” and the other 
transmits “ eastings ” ordinates. This multi- 
turn potentiometer has a rotating wiper 
arm which travels up and down the axis of 
the coil and picks off a potential which is 
proportional to its travel and which is a 
measure of the particular co-ordinate of 
the ship’s position as represented by the 
lining-up indicators The full travel of the 
wiper arm corresponds to the distance across 
the display screen irrespective of the scale 
involved, but the energisation voltage of the 
potentiometer is changed according to scale 
of exercise. 

All the “ eastings ’’ potentiometers for all 
craft are fed in parallel, as are all the 
** northings,” from a 2000 c/s floating supply 
in which one phase supplies the “ eastings ” 
and the other, which is in quadrature, the 
“‘northings.” The wiper arm of each 
potentiometer is connected to a contact on a 
uniselector, illustrated herewith, and also 
basically to the deflection plates of a cathode- 
ray tube. That is to say, the “* eastings”’ 
potentiometer of ship No. 1 is connected 
to the “eastings” deflection plate of the 
cathode-ray tube in the display unit in 
ship No. 1 cubicle. Similar connections 
are made for each of the independent 
ships and aircraft, the ships of the convoy 
with seven beacon targets making a total of 
forty-eight pairs of connections to the uni- 
selector. The wiper of the uniselector is 
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Uniselector switch unit, with two target selectors 
a calibration pattern selector on the left 
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(Left) Circuit diagram of P.P.I. and uniselector 


earthed and steps round to each of the 
targets in turn and it can be seen, from the 
diagram, that when the wiper is connected 
with any one of the contacts, then the deflec- 
tion plates of the related cathode-ray tube 
are both earthed. This causes the spot of 
light on the cathode-ray tube te move to the 
centre of the radar screen and thus faithfully 
represent own ship. 

Under these conditions, when the uni- 
selector is at contact No. 1, the deflection 
plates of No. | cathode-ray tube are earthed 
and this causes the spot of light on the tube 
to move to the centre of the radar screen, 
which is correct for ship No. 1. However, on 
the cathode-ray tube of No. 2 ship, the spot 
of light representing No. | ship will be painted 
on the screen in a position which will be 
proportional to the difference in potentials as 
determined by the relative positions of the 
wiper arms in No. | and No. 2 potentio- 
meters. In like manner, No. 1 ship will 
appear on the screen of No. 3 ship in a posi- 
tion representative of the difference in 
potentials between the related potentiometers. 
When the uniselector wiper moves to contact 
No. 2, the sequence already described is 
repeated, but in this instance ship No. 2 is 
painted on the screens of the other ships in its 
relative position and, of course, at the centre 
of its own cathode-ray tube. 

The equipment is not intended to play any 
part in the training of radar operators, so 
that the information painted on the screen is 
in the form of a filtered display and no attempt 
has been made to simulate the effect of the 
rotating radial sweep of the normal radar 
unit. 

The uniselector is motor driven and the 
speed of rotation is twenty-five steps per 
second as determined by an external motor- 
driven pulsing cam. A second cam on the 
motor drive is offset from the first and 
provides a positive brightening potential to 
the grids of the cathode-ray tube in each 
cubicle. By this means the spots on the 
cathode-ray tube are only painted when the 
uniselectors have come to rest on any given 
set of contacts, thus avoiding traces appearing 
on the screens between pairs of spots. The 
introduction of a switch in the feed to any 





particular cathode-ray tube allows the com- 
plete picture to be switched on or off as 
required. 

As described above, each ship will appear 
on all the screens so that in all cubicles a 
complete picture of all units will be visible. 
This will, of course, not obtain in practice so, 
in order to make the radar detection more 
realistic, the principle of range limitation has 
been incorporated in the equipment. Thus, 
the detection ranges between observer ship 
and target are simulated to represent actual 
conditions and to conform with the specifica- 
tion of the radar likely to be fitted on board 
the observer ship. To assess the limiting 
range of the radar of any particular ship in 
relation to a variety of targets it has been 
necessary to adopt arbitrary factors for both 
observer and target vessels. These factors 
are selected to take into account the radar 
range of different classes of ships and the 
visibility of the same ships as targets. To 
obtain the range limitation for any combina- 
tion of observer and target, the relevant 
factors are set up on dials and multiplied 
together electrically to give a product which 
in turn is multiplied by a number to give a 
distance in miles. The observer times target 
factor or product can be termed the range 
reference potential. By means of switching 
arrangements on the other banks of the 
uniselector, the range reference potential for 
any particular pair of craft is brought to one 
terminal of a comparison amplifier, while the 
actual range, which is electrically resolved 
from the “northings” and “‘eastings”’ differ- 
ence signals, is switched to appear on the 
second terminal of the comparison amplifier 
at the same time. 

The difference between actual and reference 
ranges is used to operate a flip-flop valve 
circuit which actuates a high-speed relay. 
If the range potential is less than the range 
reference potential, then the contacts of the 
relay remain closed and the brightening pulse 
reaches the cathode-ray tube and the target 
duly appears. The reverse occurs if the 
range potential is greater than the range 
reference potential, the relay contacts open 
and the target does not appear on the screen 
of the observer ship. Thus, by means of 
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(Right) Projector platform with projectors for main screen on the right and the auxiliary projector on the left 


various devices, the P.P.I. in each cubicle 
presents a true picture of what can be seen 
by that particular ship’s radar. Switches are 
provided on the teller’s console so that 
craft not in the game do not show echoes, 
and a submarine’s echo is removed when the 
submarine submerges, by operation of a 
relay. 

Forming a special part of the equipment is 
the provision for the presentation of an 
enlarged radar picture on the auxiliary screen 
in the auditorium. This is a useful device for 
obtaining a detailed local picture of a section 
of the exercise more especially so when the 
main screen represents a large sea area such 
as the maximum size of 1600 miles by 1600 
miles. By its use, the chief controller can 
view, at will, on the 12ft square auxiliary 
screen, any chosen part of the area for 
examination, the area represented being 
50 miles by 50 miles or 100 miles by 100 miles, 
according to the scale selected and entirely 
independent of the scale adopted for the 
tactical exercise plot. 

The position of the centre of the auxiliary 
screen on the main screen can be set up 
manually by the chief controller from his 
console by means of a pair of knobs con- 
trolling a pair of “* northings”’ and “ east- 
ings”’ helical potentiometers. Thus the 
auxiliary screen can be regarded as a 
manually controlled ship which can be 
moved as required to any point on the main 
screen, but does not appear as a target on any 
display. Since this display is for the benefit 
of the control staff no range limitation is 
imposed on the targets and submerged 
submarines are also shown. 


AUXILIARY SCREEN 


The auxiliary screen projector is based on 
equipment developed by Rank Cintel, Ltd., 
Lower Sydenham, London, S.E.26, for 
cinema television projection and the develop- 
ment for this specific application was under- 
taken by that organisation. 

Projection on to the auxiliary screen is 
made by a cathode-ray tube projector unit 
operating with a Schmidt optical system, the 
screen being a linen material coated with a 
fluorescent powder having an afterglow of 
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Auxiliary screen circuit diagram 


several minutes. Light from the c.r.t. 
projector activates the powder and the 
screen can be viewed from either side. The 
c.r.t. projector unit and the projector 
bank for the main screen can be seen in our 
illustration while the line drawing details 
the circuit diagram. 

Another screen of “‘ Perspex ”’ situated 
behind the linen one is provided to enable 
positions to be plotted with a chinagraph 
pencil when required. 

A subsidiary “* magic lantern” type of 
projector situated on top of the main one 
enables a grid pattern to be projected via an 
amber filter on to the screen without affecting 
the fluorescent coating. A spider’s web for 
reading ranges and bearings can be pro- 
jected by another lantern and centred on any 
desired ship by a control at the Weapon 
Umpire’s console. 

The Schmidt projector consists of a 9in 
optically worked aluminised cathode-ray 
tube with a 27in diameter surface alumin- 
ised mirror. Light from the mirror passes 
through a 23in diameter correction plate 
which corrects both for spherical aberrations 
and the fact that the viewing screen is flat 
and not spherical. 

The whole projector is encased in a lead- 
lined cabinet to contain X-ray radiation and 
is kinematically mounted in line with the 
centre of the screen to prevent keystone 
distortion. 

The 9in projection tube has a pure tungsten 
filament drawing a current of 14A and is fed 
from a low capacity transformer. Stabilisa- 
tion of this supply ensures that a constant 
r.m.s. voltage is fed to the heater. In 
view of the considerable heat dissipation, 
continuous cooling is provided by an air 
blast directed on to the neck. 

The tube operates with an anode potential 
of 45kV and draws a fixed maximum beam 
current of 100uA. A total power of 4-5W 
is dissipated in the focused spot which is 
0-020in in diameter. 

The projector has an effective f number of 
0-85, i.e. the ratio of focal length to exit 
pupil diameter ; and the throw distance to 
give a 12ft by 12ft picture on the linen screen 
is 38ft. A blue violet phosphor is used in the 
tube as this gives the greatest excitation of 
the fluorescent powder on the auxiliary 
screen. 

The required e.h.t. is obtained from an 
r.f. generator operating in the region 
15-20 kc/s : 8kV peak is obtained across the 
oscillator coil which is rectified by a six-stage 
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Cockcroft-Walton multiplier to give the final 
output of 45kV. A portion of this output is 
compared with a fixed reference voltage to 
derive a stabilising potential which maintains 
the output to within +1 per cent. 

Three separate signals are fed to the equip- 
ment. Two correspond to positive or 
negative “‘northing’”’ or “easting’’ co- 
ordinates and the third is a beam brightening 
pulse. 

In a two-second period a total of forty-eight 
signals are received, each information period 
lasting 40 milliseconds. In the first 30 milli- 
seconds signals corresponding to the “easting”’ 
and “ northing’’ co-ordinates of the first object 
are received. These are fed to the X¥ and Y 
deflection amplifiers which are of the constant 
current generator type since the impedance 
of the deflection coils is largely inductive. 
The resulting X¥ and Y currents flowing will 
deflect the electron beam into the required 
position where it remains while the brighten- 
ing pulse is received. The brightening pulse 
received from the synthetic radar system 
has a duration of 6m sec, but to prevent 
burning of the screen this complete pulse is 
not used. The leading edge is employed to 
operate a one-shot multivibrator which pro- 
duces a new brightening pulse, the duration 
of which can be varied between | and 5 m sec 
as desired by the operator. 

This pulse is used to apply a fixed beam 
current of 100uA to the tube. After the 
duration of this pulse, the tube cuts offand there 
is a waiting period of 4 milliseconds plus the 
difference between 6 milliseconds and the 
width of brightening pulse used before the 
beam is moved to a new position correspond- 
ing to the next object. This sequence is 
repeated for each of the forty-eight objects so 
that at the conclusion of the two-second period 
there may be on the auxiliary screen up to 
forty-eight 0-5in diameter spots each corre- 
sponding to an object on the main screen 
within the area selected for enlargement. 

With each two-second sequence, the latest 
position of each object is produced on the 
screen and any movement that has occurred 
will be indicated by an afterglow tail to the 
new spot. 

In order to ensure that the “ easting ’’ and 
““northing’’ components are truly _hori- 
zontal and vertical respectively when pre- 
sented on the screen, a portion of the “* east- 
ing”’ signal which can be varied in both 
polarity and amplitude is fed to the “* north- 
ing” deflection amplifier. 

Throughout the complete equipment all 
h.t. supplies are stabilised by series impedance 
type stabiliser circuits. Stabilised heater 
supplies are also provided for the ¥ and Y 
deflection amplifiers. 

All power supplies, stabilisers, the X, Y 
and beam brightening amplifiers together 
with the control panel are mounted in a 6ft 
equipment cubicle fitted with electrical inter- 
lock doors. 

The e.h.t. unit is in a_ self-contained 
cabinet, as is the projector. 





COUNTING INSTRUMENTS.—Two new counting 
instruments have been introduced by Counting 
Instruments, Ltd., 5, Elstree Way, Boreham Wood, 
Herts. The first is an adding and subtracting counter 
with five-figure presentation which counts plus or 
minus at speeds up to seventeen per second. Its 
number whecls are actuated by two electrically 
operated escapement mechanisms, one of which 
operates to add and the other to subtract. When one 
escapement is engaged the other is automatically 
released. The second unit is an electric counter 
capable of at least twenty counts a second. Its 
number wheels and pinions are moulded from nylon, 
and the mechanism is actuated by a balanced escape- 
ment system mounted in jewelled bearings. The 
movement is operated by two small electromagnets 
spaced around a common armature. 
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Technical Reports 


The Friction and Wear of Steels in High Temperature 
Water. By W. V. Johnston, D. G. Groleau and 
A. K. Eikum. Report No. KAPL-M-WVJ-3. 
Office of Technical Services, Department of Com- 
merce, Washington 25, D.C., U.S.A.—The results of 
tests in the Knolls Atomic Power Laboratory are 
given. 


The Effect of Localised Carburisation on the Corro- 
sion Resistance of Stainless Steel Pipe and Tubing. 
By William L. Walker. Report No. HW-51267. 
Office of Technical Services, Department of Com- 
merce, Washington 25, D.C., U.S.A.—Examination 
of small-diameter pipes (304L stainless steel) after 
they had failed the Huey test showed that the greater 
loss of weight occurred inside them. High rates of 
corrosion were observed until the carburised layer 
was removed. The layer itself is stated to have 
arisen from incomplete cleaning before heat treat- 
ment. 


Time and Space Temperature Distribution in a 
Sphere with an Intermittent Constant Heat Source. 
By J. F. Heyda. Report No. APEX-321. Office of 
Technical Services, Department of Commerce, 
Washington 25, D.C., U.S.A.—Emanating from the 
Aircraft Nuclear Propulsion Department of the 
General Electric Company, this report considers a 
sphere turning in a circular orbit and passing through 
relatively hot and cold regions alternately. It is 
assumed that, in the cooling region the coolant is a 
current of fluid in the heating region the source of 
heat remains constant in volume, and in between 
these regions there is no exchange of heat. The 
radial temperature distribution in the sphere is 
determined as a function of time by the simultaneous 
solution of three integral equations. 


Corrosion and Wear Handbook for Water Cooled 
Reactors. Edited by D. J. DePaul. Report No. 
TID-7006. Superintendent of Documents, Govern- 
ment Printing Office, Washington 25, D.C., U.S.A. 
Price 2-25 dollars—Data accumulated by the 
Westinghouse Electric Corporation during the 
development of a water-cooled reactor for submarine 
propulsion is presented. Information is included on 
iron corrosion, friction and wear, testing procedures, 
&c. The relative importance of the variables in the 
corrosion studies is discussed, and special studies are 
reported. Tables of data for materials under different 
conditions are given. 


The Plutonium Recycle Programme—A Résumé of 
the Concept, Programme and Facilities. General 
Electric Company, U.S.A. Report No. HW-50700. 
Office of Technical Services, Department of Com- 
merce, Washington 25, D.C., U.S.A.—The principle 
of plutonium recycling in nuclear power reactors is 
briefly described, and the main relevant differences 
between plutonium and uranium fuels are discussed. 
Recycling is shown to be applicable to a variety of 
reactors. The economics of the method is considered 
in the American context. 


An Investigation of the Velocity Distribution 
Around the Nose of the Aerofoil with a Flap. By Jan 
H. Rettie, Engineering Laboratory, Cambridge. 
Reports and Memoranda No. 3027. H.M. Stationery 
Office. Price 4s. 6d.—The velocity distribution around 
the nose of an NACA 0015-64 aerofoil was found by 
experiment and that around the nose of a Piercy 
15/40 aerofoil by calculation for various angles of 
incidence and flap deflection. It was established that 
at all incidences this velocity distribution is a function 
of the position of the stagnation point, irrespective of 
the flap deflection. 

This result is shown to be true generally, and it is 
suggested that use might be made of it in the design 
of a lift-coefficient meter, which could also be used 
to give warning of a stall. 


Dynamic Properties of Vulcanised Rubber: Shape 
Factors and Functions in Rubber Engineering. By 
A. R. Payne. The Research Association of British 
Rubber Manufacturers, Shawbury, Shrewsbury, 
Shropshire. Price 21s.—The effective stiffness of a 
rubber component can be expressed as the product of 
three quantities : the elastic modulus of the rubber, 
the degree of compression, and a “ shape function ”’ 
depending solely on the geometrical configuration of 
the component. Hitherto the shape function has 
been represented by a confusing variety of arbitrary 
factors. The report, however, develops methods by 
which it can be calculated directly from the dimen- 
sions ; and this has been worked out for cylinders, 
rectangles, &c. (with or without bonded ends) used 
in compression, and for various forms of mountings 
used in shear or in a combination of shear and com- 
pression. 

_ The data and methods given in the report present a 
simple and logical means of calculating the force/ 
deformation relationships for most of the commonly 
used forms of component, given the one basic 
property of elastic modulus, either static or dynamic, 
according to the type of deformation encountered in 
service. ’ 
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New Work on the Trent 


and Mersey Canal 


About 600 yards of new canal, believed to be the only length 
of canal which has been cut in this country for over fifty years, 


has been completed on the Trent and Mersey Canal and is 


shown in the illustration. 


extraction of salt made necessary a diversion of the exist- 


ing route and the building of a lock. 


hereunder. 


HE formal opening on May 19 by the 

Rt. Hon. Lord Rusholme of Thurlwood 
Upper Lock and Marston New Cut, on the 
British Transport Commission’s Trent and 
Mersey Canal, in Cheshire, marks the success- 
ful completion by British Waterways (North 
Western Division) of engineering operations 
costing about £90,000 to bring under control 
the threat to the canal by increasingly exten- 
subsidences from past salt-pumping 
operations. The section of the Trent and 
Mersey Canal involved is that between 
Anderton and Stoke-on-Trent, which was 
originally built by James Brindley in about 
1766 and over which there now passes 
annually some 60,000 tons of traffic between 
the Mersey ports, Manchester, and the 
Potteries and Midlands. The new works 
now completed comprise a prefabricated steel 
tank lock at Thurlwood and a 1750ft devia- 
tion of the canal at Marston. 

In the Marston area the old salt mines 
were situated about 50 yards from the Trent 
and Mersey Canal, but it was not until the 
mid-1930s that subsidence extended to the 
canal. At that time, it was not considered 
to be a danger to navigation. By 1939, how- 
ever, subsidence of the canal towing path 
was discovered to be more serious. 


sive 


THURLWOOD UPPER LOCK 


During the last war the subsidence 
gradually encroached upon the area of the 
canal itself and by 1950 it had reached the 
Thurlwood Upper Locks. Various remedial 
works were carried out, but damage to the 
locks continued. So it was decided to con- 
struct a steel tank which would be self- 
supporting in the event of differential settle- 
ment and which could be jacked into a 
straight and level position following sub- 
sidence. The lock pit would be effectively 
sealed from canal water to prevent flooding. 
It was first necessary to replace the temporary 
bridge structure (the old bridge had had to 
be demolished) with a double-span bridge in 
order to transport heavy plant to the site. 
The new bridge has prestressed concrete 
beams on concrete abutments, which include 
provisions for jacking the decks as subsidence 
continues. 

The new bridge was completed in 1956 and 
demolition of the towing path was started 
about the middle of the year. It was originally 
intended to underpin one of the towpath lock 
walls to enable excavation to be carried out 
to the new formation depth, but the wall to 
be underpinned became so badly damaged 
that the scheme had to be abandoned and a 


Subsidence caused by the 


These are described 


new concrete retaining wall constructed to 
support the offside lock. This wall was 
constructed with very little interference to 
normal canal traffic and only slight stoppages 
were necessary. 

The order for the steelwork was placed 
early in 1956, and due to a serious shortage 
of steel during 1956-57 there was a consider- 
able delay in the delivery of the lock. The 
lock was prefabricated at the contractor’s 
works and sections were delivered to the site 


by road for re-erection towards the end of 


1957. Its dimensions are: overall length, 
106ft ; overall height, 45ft ; overall width, 
I8ft ; length of tank, 72ft ; width of tank, 
7ft 9in ; depth of tank, 18ft. 

Concrete abutments support the lock at 
the upper and lower ends and further support 
Is given between them by concrete stools 
spaced at 8ft centres. The stools and abut- 
ments contain jack pockets for raising the 
whole or any part of the lock. The main 
members of the steel lock correspond with 
the points of support and slight subsidence 
can be countered by the insertion of steel 
packing between the main members and the 
stools. 

The upper and lower ends of the lock are 
sealed in a bed of clay, rammed hard between 
the steelwork and the concrete abutments. 
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This clay puddle is joined to the cores in the 
towing path above and below the lock to give 
a continuous seal. 

_ Guillotine gates are installed to avoid 
intricate castings and expensive steelwork in 
forming mitres, heels and gate recesses. 
They are chain driven, and a locking device 
prevents more than one gate being lifted at 
any one time. The sluice and sluice pipes 
are fitted externally, but in principle are 
based upon traditional lock equipment. 
Four sluices are installed, two to fill the lock 
and two to empty. 

__ The total cost of the work was £61,000. 
The contractor was Sir William Arrol and 
Co., Ltd., who was also responsible for the 
prefabrication of the lock and its reconstruc- 
tion on the site. 


THE MARSTON DIVERSION 


Disused shafts which formed part of the 
old salt mining area also created the pre- 
carious position which existed on that section 
of the Trent and Mersey Canal at Marston. 
When the workings were abandoned one of 
four shafts only a few feet away from the 
canal towing path and descending 300ft was 
not properly sealed, with the result that, over 
the years, salt solution has enlarged the 
underground cavity and caused the original 





A narrow boat seen entering the new steel tank lock at Thurlwood: the i i 
y : nearer gate is not in place. 
The new lock is self-supporting and can be jacked to offset the effect of yor te 
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brick lining of the shaft to collapse. The 
edge of the conical crater, where the shaft 
reached the surface, came dangerously close 
to the original section of the canal and on 
one occasion in recent years reached the clay 
puddle behind the canal wall. 

It was decided that the only way to alleviate 
a potential threat to navigation on this busy 
section of the canal was to cut a completely 
new diversion from the immediate locality 
of the shafts. Work was started in the late 
summer of 1957 and it was originally intended 
that the channel should be completed and 
open to traffic within sixteen weeks, but bad 
weather caused the site to become so water- 
logged and soft that virtually no work could 
be undertaken. The diversion was ultimately 
completed in March this year. Its length is 
1750ft ; width at normal waterline is 40ft, 
and depth is S5ft; the bed width is 20ft. 
Other principal quantities are; length of 
concrete waterway walls, towpath 1320ft, 
offside 1400ft ; length of steel piling (9ft to 
18ft long), 750ft; volume of excavation, 
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20,000 cubic yards ; 
1700 cubic yards. 

The new line crosses the site of an old dry 
dock and a disused wet dock, and it was 
necessary to sever these completely from the 
new channel. A 100ft wide seam of running 
sand was encountered about half-way along 
the channel and the offside had to be piled 
through it. The new route will be subject to 
the normal brine subsidence of the area and 
in order to raise the canal, both the towpath 
and the offside have 2ft thick concrete water- 
way walls extending down to firm ground. 
Behind the walls are clay puddle cores 3ft 
thick down to the bed level of the concrete 
walls. 

Careful tests for watertightness over a 
period of eight days, during which time the 
channel was filled from the canal and sealed, 
proved to be satisfactory. On completion 
of the tests the barriers between the new 
channel and the canal were removed and 
traffic was diverted through the new cut to 
enable the now disused section to be sealed. 


volume of clay puddle 


Silage Machinery 


AST week a field demonstration of machinery 

suitable for use in the business of silage 
making was held at Warren Hatch, near Basing- 
stoke. The organisation of the demonstration, 
which attracted over 10,000 visitors in two days, 
was undertaken by the Shell Chemical Company, 
Ltd., in conjunction with the National Institute 
of Agricultural Engineering, the National Agri- 
cultural Advisory Service and the National 
Farmers’ Union. The occasion was one which 
showed, yet again, the value of the work of 
engineers in designing and constructing machines 
for a farming technique that has become increas- 
ingly important in recent years. 

The mechanisation of green crop harvesting 
and conservation has made good progress. 
Various methods are employed. For example, 
a crop may be cut by an orthodox grass mower 
and then collected by a buckrake operated by 
the hydraulic lift of a tractor, or baled in its 
green condition by a pick-up baler, or picked up 
and deposited in a truck by a green crop loader. 
All these methods were shown at the demonstra- 
tion. The other principal method of cutting and 
collecting green material for silage making is by 
the use of a complete forage harvester which will 
chop or lacerate the crop and convey it to an 
accompanying trailer or truck. It was this 
method that probably attracted most attention 
at the demonstration, for the development of the 
complete forage harvester is something to which 








careful attention is being given by a number of 
agricultural engineering firms. It has been 
claimed for the forage harvester that it has a 
directly beneficial action on the fermentation in 
the silage and that its chopping or lacerating 
action assists the production of well-made silage. 
Consolidation is also easier with chopped grass, 
thus leading to a reduction in the waste occurring 
in the silo. At the demonstration, ten different 
forage harvesters were working. Some of these 
machines are similar in design in that they are 
equipped with “* flails *’ which not only cut the 
crop, but bruise it before it passes up the chute 
for loading. There are others which are fitted 
with a conventional cutter bar and grass cutting 
knife, while one or two other machines employ 
rotary disc cutters. Some of the “ flail ’’ har- 
vesters which were demonstrated have already 
been described in THE ENGINEER, including the 
Lundell (April 11, 1958), the David Brown 
“Hurricane ’’ (November 8, 1957), and the 
Wilder-Rainthorpe (July 5, 1957). 

An Australian machine, which made its first 
appearance in this country at the demonstration, 
is the ‘* Grasslands *’ forage harvester, illustrated 
herewith. This machine, which is being intro- 
duced here by Wolseley Engineering, Ltd., 
Witton, Birmingham, is another of those which 
incorporate steel flails for cutting and bruising 
the grass. The machine, which was invented by 
Mr. Rex Schoeffel, is driven by the power 


take-off of a medium horsepower tractor ; its 
fifteen hardened steel cutting blades are assembled 
on a steel rotor in three rows of five, each row 
being slightly offset to the others. Attachment 
of each blade to the rotor is by a U-shaped steel 
rod which permits a swinging or flailing action 
and also enables the blade to recoil should a 
particularly hard obstacle be struck. The cut 
material is swept by the rotary action of the 
blades up the chute and into the cage at the rear, 
the floor of which is a chain-driven conveyor. 
The drive to the cutter rotor and to the conveyor 
for unloading is through a heavy-duty clutch and 
gearbox, a clutch lever being provided to isolate 
the cutter drive when the unloading operation 
begins. The cutting height is adjustable, the 
cutting width is 5ft, and the machine requires 
only one operator, namely, the tractor driver. 

The prototype of a new British forage harvester 
was another of the machines at the demonstra- 
tion. This machine, shown in our second illus- 
tration, has been designed by Massey-Ferguson, 
Ltd., Coventry. Again, only one operator is 
required, and the machine is suitable for use with 
a medium-powered tractor, such as the Massey- 
Ferguson “ 35.”" At the front of the harvester 
there is a helical reel which feeds the standing 
crop to a 48in reciprocating mower knife bar. 
The cut material is conveyed by a powerful blast 
of air to a four-bladed fan which bruises it and 
blows it up the delivery chute mounted on the 
fan housing. The cutting table, reel, inlet trunk- 
ing, fan and delivery chute are hinged as one 
unit on the right half of the main frame axle. 
For towing a collecting trailer behind the 
harvester, a simple hook and chain hitch-lift is 
provided. The cutter bar and fan are driven, 
through chains, vee-belting and pitman, from 
the tractor power take-off, and the reel is land- 
wheel driven by a chain and shaft. Three over- 
load clutches are incorporated in the p.t.o. drive, 
the countershaft and the reel drive. A _ note- 
worthy point about the machine is the safety 
precautions. Regulations for the safe operation 
of agricultural machinery are now being made ; 
the provision of satisfactory guards is not always 
easy. All the moving parts of this harvester 
appeared to us to have been efficiently shielded. 

Apart from the machines, there were other 
aspects of silage making that were well demon- 
strated last week. The civil engineering side is 
important. Some silage makers favour trenches 
or pits and some use a structure on the lines of a 
Dutch barn. Another above-ground silo consists 
in the main of two tapering concrete walls. This 
form was demonstrated by the Cement and 
Concrete Association. The walls are 6ft high 
and taper from 2ft wide at the base to 6in wide 
at the top, the taper being equal on the inner and 
outer faces of the wall. The sloping inner face 
is designed to assist the compacting of the silage. 
The Association also showed examples of silos 
constructed from reinforced hollow concrete 
blocks. 





It is 


The ‘‘ Grasslands ”’ —_ harvester has fifteen steel cutting blades or 


The Massey-Ferguson forage harvester has a cutting width of 4ft. 
ils ’’ arranged in three rows fi 


itted with a conventional mower cutter bar 
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International Congress on Water 
Supply 

Tue International Water Supply Association 
is this week holding its fourth international con- 
gress in Brussels. The last congress was held in 
London in 1955, and, as on that occasion, the 
present event is accompanied by an exhibition of 
plant and equipment used by the water engineer. 
The technical work of the fourth congress is 
grouped into seven sections, each of which is 
surveyed in a general report ; there are also a 
number of reports presented by the permanent 
technical committee of the Association, and the 
proceedings will be completed by two lectures, 
namely “ Fluoridation’’ by J. W. Knudson 
(U.S.A.) and “ Atomic Energy and its Relation 
to Water Supply”’ by A. W. Kenny (Great 
Britain). The seven general reports and their 
authors are as follows : ‘* Control of odour and 
taste in drinking water’’ by Dr. E. Windle 
Taylor (Great Britain) ; “ Plastics material for 
pipes and other apparatus”’ by R. Boone 
(Belgium); “ Prospecting for ground water, well 
sinking and borehole drilling’’ by A. Achten 
(Belgium) ; “* Water supplies in under-developed 
countries ’’ by Merryfield (U.S.A.); “ Water 
treatment by storage, coagulation and sedimen- 
tation” by Professor Naumann (Germany) ; 
“Recent developments in the construction of 
water engineering works” by G. Drouhin 
(France) ; and “ Legal and technical aspects of 
the public control of water supply ’’ by M. Putto 
(Netherlands). 


Institution of Metallurgists 


Tue Annual Luncheon of the Institution of 
Metallurgists took place in London on May 20. 
Sir Gilbert Fleming, K.C.B., Permanent Secre 
tary of the Ministry of Education, in proposing 
the toast of the Institution, stressed the happy 
relations which had always existed between the 
Ministry and the Institution. He wished the 
best possible success for the efforts which were 
being made to interest boys (and also girls) in a 
metallurgical career. Turning to the subject of 
the expansion of technical education, Sir Gilbert 
said that, on average, this amounted to 10 per 
cent per annum. Present prospects were that 
the required numbers of students would be 
forthcoming. In his reply, the president of 
the Institution, Mr. W. E. Ballard, emphasised 
that they would like te see more people enter 
the profession and that he hoped this would be 
borne in mind by careers masters. The toast of 
Mr. L. 


“The Guests"’ was proposed by 
Rotherham. In his reply, Mr. A. G. Stewart 
stressed the importance of a general basic 


education and of culture in a technical age 
in connection with the threat of state interference 
in the iron and stee! industry. said the speaker, 
people were not afraid of losing their jobs, for 
the industry would have to go on being run by 


somebody, but they were worried about the 
tanger of stultifving the creative individual 
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per minute and can print 150 lines per minute ; 
while printing, it can cause the 565 to punch 
summary cards through a special buffer in the 
accounting machine. 

The 628 unit has an electronic storage capacity 
of 320 digits. Its programme can consist of up 
to 160 programme steps which can be taken by 
selection in any sequence, thus making the extent 
of the programme virtually unlimited. With the 
improved logic, programming and _ increased 
storage of the machine, three or four passes of 
cards on the IBM 604 can be achieved in certain 
applications on the 628 in one run. The 628 unit 
is able to add or subtract in 180 microseconds, 
multiply (8 by 8 equal 16 digit product) at an 
average speed of 8 milliseconds, and gain 
access to its core storage in 10 microseconds. 
Its magnetic core arithmetic unit consists of 
sixteen positions and checking features are 
included. 


Sintered Clutch Facing 


AN addition to the sintered friction elements 
available for heavy duty clutches is “ Sinter- 
link,’ developed by the Morgan Crucible Com- 
pany, Ltd. The material consists of bronze 
particles with lead and graphite added to afford 
“dry ”’ lubrication. 

Clutch plates with friction faces bonded to 
them are available in a variety of designs and can 
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Variation of friction with speed under dry operating 
conditions, using fine ground ‘‘ EN42 ”’ carbon steel 
counterplates 


be used as replacement parts in certain existing 
clutches. 

The co-efficient of friction of the material is 
relatively stable with speed, as is shown in the 
accompanying figure. Typical physical data for 
“ Sinterlink”’ are : 


Tensile strength 
Shear stren 

Brine!! hardness 
Therma! conductivity 


9000 Ib per square inch 
10,000 Ib per square inch 
< W according to thickness 
0-1 ces. units 


Driving Mechanism for Sluice Gates 


A momie electric-motor-driven machine which 
obviates a& monotonous manual task, namely 
that of opening and closing sluice gates. has been 
ntroduced by Flexible Drives (Cilmans), Lid 
Cartton House, High Street, Smethwick, Staffs 
The illustration shows one of these machine: 
yperating the lifting mechaniem of a shuioe gate 


ot the Low Worsall pumping station of the Tee 

Valley Water Board 
Power i tranemittied to the squared epindle 
eh normally carries the operating handk 
w ewer or 


flexitbe shal A sion oe chute. 


hom the ; 





30: 5ft is 94 tons, and twenty turns of the headgear 
spindle lift it through lin. 

Such equipment may be powered by an electric 
motor, a compressed air motor or a petrol engine, 








Lifting mechanism for sluice gates 


and the flexible drive may be much longer than 
that shown in the illustration. The machine 
illustrated has a reversible electric motor rated 
at 3 h.p. at 2800 r.p.m. This drives a flexible 
drive through a 10: 1 reduction gearbox giving 
an output speed of 280 r.p.m. 


Hydraulic Fluids in Arresting Gear 
for Carriers 


THE increase in the weight and speed of carrier- 
borne aircraft necessitates continual improve- 
ments in a Carrier’s arresting gear, which largely 
depends, for efficient working, on its hydraulic 
system. This again has required much investiga- 
tion and research to find the most suitable type 
of fluid for use in the system and the following 
article on the subject is based on an appreciation 
by members of the Admiralty scientific and 
engineering staff. Where freezing of water, 
which for many years has been used as a hydraulic 
fluid in ships’ systems, has not to be considered, 
as in catapults and large gun-mountings, pro- 
tection against corrosion and some degree of 
lubrication are achieved by the addition of a 
soluble oil. To prevent freezing of the water, 
glycerine is added in the proportion of %0 
or 6 per cent, depending on the degree of 
protection required. It was, however, found 
that glycerine tends to develop acidity and to 
overcome this it was laid down in 1923 that clear 
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tion and called “‘ ZX3”’). The result was not a 
success, as the caustic soda hardened the leather 
washers in the system and the oil used in dressing 
the leather was a source of acidity and caused 
corrosion and the formation of sludge. 

To deal with these troubles, the leather washers 
were replaced in 1953 by “‘ Neoprene’”’ seals and the 
fluid was modified to equal proportions of water 
and glycerine with 2 per cent of “ ZX3.’’ No 
corrosion inhibitors were used but the acidity 
was regularly tested by the ship’s officers, who 
had instructions to neutralise any acidity by 
small additions of caustic soda. But in one 
carrier, at the end of 1955, there was marked 
corrosion of the spline valve of one arresting 
gear unit, and sludge formation had occurred in 
the system. This followed a period of intensive 
flying when a number of heavy and fast aircraft 
had to be arrested in a short time. The tem- 
perature of the fluid had reached 180 deg. Fah. 
Another carrier reported that large additions of 
caustic soda had been required to control 
acidity. Further investigations showed that the 
acids, whose source is the glycerine, are produced 
when the fluid is subjected to heat and pressure. 
The compressed air used to maintain the pressure 
in the system is taken into the solution to some 
extent and promotes the formation of acids. To 
simulate these conditions in the laboratory, 
samples of the fluids under test were placed in 
Stainless steel containers which were charged to 
a pressure of 500 Ib per square inch with oxygen 
and immersed in a boiling water bath. Mild 
steel and copper test pieces were fastened together 
and placed in these “* bombs,”’ as representing 
the materials used in the system, and failure of 
the fluid was judged to occur when there was 
any definite sign of corrosion of the test pieces. 
Normally the ‘“ bombs ’’ were inspected every 
two days and if no corrosion had occurred the 
“bombs ”’ were recharged with oxygen and the 
test continued. 

With the exception of a proprietary water- 
based hydraulic fluid, all the fluids tested in this 
way have been glycerine-water or glycol-water 
mixtures containing various inhibitors intended 
to prevent corrosion. The soluble oil “* ZX3°”’ 
showed a marked tendency to float to the top 
of the fluids during the tests and was therefore 
not considered to be of value in such fluids. 
Glycol fluids were tried as they are widely used in 
aircraft and in motor vehicle radiators. A fluid 
of the glycol type is used in arresting gear by the 
United States Navy. Glycerine-water fluids 
have been prepared which are at least as good as 
the glycol-based fluids and have given consider- 
ably better results in the laboratory tests than the 
fluid recently in use in arresting gear. 

The most promising fluid tested is of the 
following composition : 

60 gallons of glycerine of dynamite quality. 

40 gallons of distilled water. 

2 Ib of sodium nitrite. 

8 lb of disodium hydrogen phosphate. 

And it was decided to adopt it in arresting 
gear. 

While there is no 
doubt that the new fluid 
will be a considerable 
improvement upon that 
used previously, it is not 
certain that the corrosion 
problem has been com- 
pletely solved The 
temperature to which 
the fluid will rise in the 
present Mark 13 arrest- 
ing gear, when the next 


generation of heavy, fast 
aircraft re operated 
intensively may cause 
tronabrbe To meet this, 
tive folk wing stems are 
heorng taker 

a) bt urther work " 
wig urndertaker om 


hydraule Muse 
(+) Fluid bers 


af te ; 


will 


tr 


} 1 +} 151 
Yeats TCAVMeU tiv Via) 
4 en 





THE ENGINEER 


system and is being provided with its own pump 
and accumulator. There are three reasons for 
this. The first is that the miscellaneous hydraulic 
system in all carriers in service is badly corroded 
and full of deposits which contaminate the 
arresting gear after it has been cleaned and 
refitted. The second is that if the fluid in the 
arresting gear cannot be prevented from becom- 
ing acid, it is undesirable that this should con- 
taminate the miscellaneous hydraulic system. 
Thirdly, it will enable a different fluid to be used 
in the arresting gear from the other system. In 
this connection the operation of the arresting 
gear during pull out is not affected by viscosity. 
The viscosity does, however, affect the time of 
resetting. 

Some experience has singe been obtained in 
service with the new fluid. The anti-corrosive 
properties have so far been quite satisfactory, but 
the high viscosity of this fluid has been respons- 
ible for considerable “* aeration”? troubles. (It 
is most important that the hydraulic fluid used 
in arresting gear should be kept air free.) Further 
work has been undertaken by the Admiralty Oil 
Laboratory and it has been found that reducing 
the glycerine content to 40 per cent (distilled 
water 60 per cent) and thereby reducing the 
viscosity to one-third its previous value, does not 
reduce the anti-corrosive properties and foaming 
tests in the laboratory have shown that the 
** aeration ’’ troubles will be much reduced or 
eliminated. A fluid with this proportion of 
glycerine will still meet the Admiralty’s freezing 
point requirements and consequently this new 
composition is now to be tested under service 
conditions. 


Precast Concrete Blocks of 35 Tons 


A NEW rail bridge of 122ft span, made from 
35-ton concrete blocks, is being erected by 
British Railways (London Midland Region) in 
Manchester. It will carry the Stockport- 
Manchester line over Stockport Road and 
replace two existing bridges which were not 
suitable for supporting the ballasted tracks 
required for the intensive traffic planned under 
future electrification. The concrete blocks are 
hollow and will be post-tensioned in a slightly 
arched span. Because of the arching and the 
fact that the new bridge will cross the roadway 
on the skew, the blocks vary a little in shape. 
Such large preeast units minimise construction 
time, and, hence, interference with train services. 

Sixty-four of these 35-ton blocks will be 
needed ; special arrangements have had to be 
made to transport them by rail from Norwich, 
where they were cast. The new bridge will be 
erected alongside the existing bridges and rolled 
into position in four sections when they are 
removed. The first beam of the new bridge 
should by now be erected alongside ; the whole 
job will be completed by September. 

The bridge will carry each of the four railway 
tracks on a post-tensioned hollow concrete beam 
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made up of sixteen of the large blocks, the total 
weight of each beam being about 500 tons. 
Each beam will be assembled on a platform 
between rolling-in trestles alongside the existing 
bridges, post-tensioned and then rolled in. The 
post-tensioning will amount to a total force of 
3700 tons in each beam. The blocks were manu- 
factured by Anglian Building Products, Ltd., of 
Lenwade, Norwich, and were the largest items 
of their kind ever made at a factory in this 
country. They are being erected and post- 
tensioned by L. Fairclough, Ltd. 


Geiger Counter 


IN our accompanying illustration we show what 
is stated to be the first Geiger counter designed 
and produced as a low-cost, general-purpose 
detector of gamma, hard beta and X-radiation. 
The “ Utility Geiger Counter "’ made by Radia- 
tion Monitors, Ltd., 52, Tottenham Court Road, 
London, W.1, is manufactured under licence 
from the United Kingdom Atomic Energy 
Authority and employs a patented circuit evolved 
at the British Atomic Weapons Research 
Establishment. 

A self-contained, lightweight, portable instru- 
ment fitted with a highly sensitive low-voltage, 
halogen-quenched tube, the counter provides 
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General-purpose portable Geiger counter 


three ranges of visual response by flashing neon, 
together with a loudspeaker count of each single 
ionising event at low radiation levels, and thus 
gives an immediate appreciation of any significant 
flux change. 

Typical background counts taken with this 
instrument over chalk areas are forty to fifty 
counts per minute, while over West of England 
granite, away from metalliferous areas, counts 
range from 110 to 180 per minute according to 
locality. 

Never switched off, the high-tension power is 
derived from a battery pack of internationally 
available 30V batteries. These are assembled in 
the plastic case, which is moulded from high- 
impact polystyrene for durability and insulation 
resistance The current consumption under 
normal conditions is so low (a milhonth or so of 
an ampere) that with proper ure the batteries 
will far exceed ther declered shelf life 


Thumboperated controls permit single 
handed operation on the medium and low ranges 
but an extra long shoulder strap « provided for 
convermmencr when field surveying of Prospecting 
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and Mersey Canal 


Ahout 600 vards of new canal, helieved to be the only length 


of canal which has been cut in this country for over fifty years, 


has been completed on the Trent and Mersey Canal and is 


shown in the illustration. 


Subsidence caused by the 


extraction of salt made necessary a diversion of the exist- 


ing route and the building of a lock. 
hereunder 


HE formal opening on May 19 by the 

Rt. Hon. Lord Rusholme of Thurlwood 
Upper Lock and Marston New Cut, on the 
British Transport Commission’s Trent and 
Mersey Canal, in Cheshire, marks the success- 
ful completion by British Waterways (North 
Western Division) of engineering operations 
costing about £90,000 to bring under control 
the threat to the canal by increasingly exten- 
sive subsidences from past salt-pumping 
operations. The section of the Trent and 
Mersey Canal involved is that between 
Anderton and Stoke-on-Trent, which was 
originally built by James Brindley in about 
1766 and over which there now passes 
annually some 60,000 tons of traffic between 
the Mersey ports, Manchester, and the 
Potteries and Midlands. The new works 
now completed comprise a prefabricated steel 
tank lock at Thurlwood and a 1750ft devia- 
tion of the canal at Marston. 

In the Marston area the old salt mines 
were situated about 50 yards from the Trent 
and Mersey Canal, but it was not until the 
mid-1930s that subsidence extended to the 
canal. At that time, it was not considered 
to be a danger to navigation. By 1939, how- 
ever, subsidence of the canal towing path 
was discovered to be more serious. 


THuRLWoop Upper Lock 


During the last war the subsidence 
gradually encroached upon the area of the 
canal itself and by 1950 it had reached the 
Thurlwood Upper Locks. Various remedial 
works were carried out, but damage to the 
locks continued. So it was decided to con- 
struct a steel tank which would be self- 
supporting in the event of differential settle- 
ment and which could be jacked into a 
straight and level position following sub- 
sidence. The lock pit would be effectively 
sealed from canal water to prevent flooding. 
It was first necessary to replace the temporary 
bridge structure (the old bridge had had to 
be demolished) with a double-span bridge in 
order to transport heavy plant to the site. 
The new bridge has prestressed concrete 
beams on concrete abutments, which include 
provisions for jacking the decks as subsidence 
continues. 

The new bridge was completed in 1956 and 
demolition of the towing path was started 
about the middle of the year. It was originally 
intended to underpin one of the towpath lock 
walls to enable excavation to be carried out 
to the new formation depth, but the wall to 
be underpinned became so badly damaged 
that the scheme had to be abandoned and a 


These are described 


new concrete retaining wall constructed to 
support the offside lock. This wall was 
constructed with very little interference to 
normal canal traffic and only slight stoppages 
were necessary. 

The order for the steelwork was placed 
early in 1956, and due to a serious shortage 
of steel during 1956-57 there was a consider- 
able delay in the delivery of the lock. The 
lock was prefabricated at the contractor's 
works and sections were delivered to the site 
by road for re-erection towards the end of 
1957. Its dimensions are: overall length, 
106ft ; overall height, 45ft ; overall width, 
18ft ; length of tank, 72ft ; width of tank, 
7ft 9in ; depth of tank, 18ft. 

Concrete abutments support the lock at 
the upper and lower ends and further support 
is given between them by concrete stools 
spaced at 8ft centres. The stools and abut- 
ments contain jack pockets for raising the 
whole or any part of the lock. The main 
members of the steel lock correspond with 
the points of support and slight subsidence 
can be countered by the insertion of steel 
packing between the main members and the 
stools. 

The upper and lower ends of the lock are 
sealed in a bed of clay, rammed hard between 
the steelwork and the concrete abutments. 








This clay puddle is joined to the cores in the 
towing path above and below the lock to give 
a continuous seal. 

Guillotine gates are installed to avoid 
intricate castings and expensive steelwork in 
forming mitres, heels and gate recesses. 
They are chain driven, and a locking device 
prevents more than one gate being lifted at 
any one time. The sluice and sluice pipes 
are fitted externally, but in principle are 
based upon traditional lock equipment. 
Four sluices are installed, two to fill the lock 
and two to empty. 

The total cost of the work was £61,000. 
The contractor was Sir William Arrol and 
Co., Ltd., who was also responsible for the 
prefabrication of the lock and its reconstruc- 
tion on the site. 


THE MARSTON DIVERSION 


Disused shafts which formed part of the 
old salt mining area also created the pre- 
carious position which existed on that section 
of the Trent and Mersey Canal at Marston. 
When the workings were abandoned one of 
four shafts only a few feet away from the 
canal towing path and descending 300ft was 
not properly sealed, with the result that, over 
the years, salt solution has enlarged the 
underground cavity and caused the original 
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puddle behind the canal wall. 
It was decided that the only way to alleviate 
a potential threat to navigation on this busy 
section of the canal was to cut a completely 
new diversion from the immediate locality 
of the shafts. Work was started in the late 
summer of 1957 and it was originally intended 
that the channel should be completed and 
open to traffic within sixteen weeks, but bad 
weather caused the site to become so water- 
logged and soit that vitiuaily wo woik could 
be undertaken. The diversion was ultimately 
completed in March this year. Its length is 
1750ft ; width at normal waterline is 40ft, 
and depth is S5ft; the bed width is 20ft. 
Other principal quantities are; length of 
concrete waterway walls, towpath 1320ft, 
offside 1400ft ; length of steel piling (9ft to 
18ft long), 750ft; volume of excavation, 


new channel. A [00Tt wide seam ol FUNMisg 
sand was encountered about half-way along 
the channel and the offside had to be piled 
through it. The new route will be subject to 
the normal brine subsidence of the area and 
in order to raise the canal, both the towpath 
and the offside have 2ft thick concrete water- 
way walls extending down to firm ground 
Behind the walls are clay puddle cores 3ft 
thick down to the bed level of the concrete 
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Careful tests for watertightness over a 
period of eight days, during which time the 
channel was filled from the canal and sealed, 
proved to be satisfactory. On completion 
of the tests the barriers between the new 
channel and the canal were removed and 
traffic was diverted through the new cut to 
enable the now disused section to be sealed. 


Silage Machinery 


} gad t week a field demonstration of machinery 
suitable for use in the business of silage 
making was held at Warren Hatch, near Basing- 
stoke. The organisation of the demonstration, 
which attracted over 10,000 visitors in two days, 
was undertaken by the Shell Chemical Company, 
Ltd., in conjunction with the National Institute 
of Agricultural Engineering, the National Agri- 
cultural Advisory Service and the National 
Farmers’ Union. The occasion was one which 
showed, yet again, the value of the work of 
engineers in designing and constructing machines 
for a farming technique that has become increas- 
ingly important in recent years. 

The mechanisation of green crop harvesting 
and conservation has made good progress. 
Various methods are employed. For example, 
a crop may be cut by an orthodox grass mower 
and then collected by a buckrake operated by 
the hydraulic lift of a tractor, or baled in its 
green condition by a pick-up baler, or picked up 
and deposited in a truck by a green crop loader. 
All these methods were shown at the demonstra- 
tion. The other principal method of cutting and 
collecting green material for silage making is by 
the use of a complete forage harvester which will 
chop or lacerate the crop and convey it to an 
accompanying trailer or truck. It was this 
method that probably attracted most attention 
at the demonstration, for the development of the 
complete forage harvester is something to which 
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flails ’’ arranged 





careful attention is being given by a number of 
agricultural engineering firms. It has been 
claimed for the forage harvester that it has a 
directly beneficial action on the fermentation in 
the silage and that its chopping or lacerating 
action assists the production of well-made silage. 
Consolidation is also easier with chopped grass, 
thus leading to a reduction in the waste occurring 
in the silo. At the demonstration, ten different 
forage harvesters were working. Some of these 
machines are similar in design in that they are 
equipped with “ flails’’ which not only cut the 
crop, but bruise it before it passes up the chute 
for loading. There are others which are fitted 
with a conventional cutter bar and grass cutting 
knife, while one or two other machines employ 
rotary disc cutters. Some of the “ flail’’ har- 
vesters which were demonstrated have already 
been described in. THE ENGINEER, including the 
Lundell (April 11, 1958), the David Brown 
“ Hurricane’ (November 8, 1957), and the 
Wilder-Rainthorpe (July 5, 1957). 

An Australian machine, which made its first 
appearance in this country at the demonstration, 
is the “* Grasslands ’’ forage harvester, illustrated 
herewith. This machine, which is being intro- 
duced here by Wolseley Engineering, Ltd., 
Witton, Birmingham, is another of those which 
incorporate steel flails for cutting and bruising 
the grass. The machine, which was invented by 
Mr. Rex Schoeffel, is driven by the power 
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particularly hard obstacle be struck. The cut 
material is swept by the rotary action of the 
blades up the chute and into the cage at the rear, 
the floor of which is a chain-driven conveyor 
The drive to the cutter rotor and to the conveyor 
for unloading is through a heavy-duty clutch and 
gearbox, a clutch lever being provided to isolate 
the cutter drive when the unloading operation 
begins. The cutting height is adjustable, the 
cutting width is S5ft, and the machine requires 

nly one operator, namely, the tractor driver. 

The prototype of a new British forage harvester 
was another of the machines at the demonstra- 
tion. This machine, shown in our second illus- 
tration, has been designed by Massey-Ferguson, 
Ltd., Coventry. Again, only one operator is 
required, and the machine is suitable for use with 
a medium-powered tractor, such as the Massey- 
Ferguson “ 35.” At the front of the harvester 
there is a helical reel which feeds the standing 
crop to a 48in reciprocating mower knife bar. 
The cut material is conveyed by a powerful blast 
of air to a four-bladed fan which bruises it and 
blows it up the delivery chute mounted on the 
fan housing. The cutting table, reel, inlet trunk- 
ing, fan and delivery chute are hinged as one 
unit on the right half of the main frame axle. 
For towing a collecting trailer behind the 
harvester, a simple hook and chain hitch-lift is 
provided. The cutter bar and fan are driven, 
through chains, vee-belting and pitman, from 
the tractor power take-off, and the reel is land- 
wheel driven by a chain and shaft. Three over- 
load clutches are incorporated in the p.t.o. drive, 
the countershaft and the reel drive. A note- 
worthy point about the machine is the safety 
precautions. Regulations for the safe operation 
of agricultural machinery are now being made ; 
the provision of satisfactory guards is not always 
easy. All the moving parts of this harvester 
appeared to us to have been efficiently shielded. 

Apart from the machines, there were other 
aspects of silage making that were well demon- 
strated last week. The civil engineering side is 
important. Some silage makers favour trenches 
or pits and some use a structure on the lines of a 
Dutch barn. Another above-ground silo consists 
in the main of two tapering concrete walls. This 
form was demonstrated by the Cement and 
Concrete Association. The walls are 6ft high 
and taper from 2ft wide at the base to 6in wide 
at the top, the taper being equal on the inner and 
outer faces of the wall. The sloping inner face 
is designed to assist the compacting of the silage. 
The Association also showed examples of silos 
— from reinforced hollow concrete 
blocks. 





The Massey-Ferguson forage harvester has a cutting width of 4ft. It is 
fitted with a conventional mower cutter bar 
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Tue International Water Supply Association 
is this week holding its fourth international con- 
gress in Brussels. The last congress was held in 
London in 1955, and, as on that occasion, the 
a tanga 
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(U.S.A.) a “ Atomic — and its Relation 


to Water Supply” by A Kenny (Great 
Britain). The seven goer and their 
ecg ge 9 mya “ Control of odour and 


drinking water "” by Dr. E. ‘Windle 

Taylor » (Great Britain) ; “ Plastics material for 
pipes and other apparatus” by R. Boone 
; “ Prospecting for ground water, well 
sinking and borehole drilling” by A. Achten 
jum) ; “ Water supplies in vay Te Water 

“ ater 


it 


treatment by 

tation” by Professor Naumann (Germany) ; 
“Recent developments in the construction of 
water i wo! by G. Drouhin 
(France) ; and “ Legal and technical aspects of 
the public control of water supply ” by M. Putto 
(Netherlands). 


Institution of Metallurgists 


Tue Annual Luncheon of the Institution of 

ists took place in London on May 20. 
Sir Gilbert Fleming, K.C.B., Permanent Secre- 
tary of the Ministry of Education, in proposing 
the toast of the Institution, stressed the happy 
relations which had always existed between the 
Ministry and the Institution. He wished the 
best possible success for the efforts which were 
se ase va ya interest boys (and also girls) in a 
metallurgical career. Turning to the subject of 
the expansion of technical education, Sir Gilbert 
said that, on average, this amounted to 10 per 
cent per annum. Present prospects were that 
the required numbers of students would be 
forthcoming. In his reply, the president of 
the Institution, Mr. W. E. Ballard, emphasised 
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per minute and can print 150 lines per minute ; 
while printing, it can cause the 565 to punch 
summary cards through a special buffer in the 


accounting 

The 628 unit has an electronic storage capacity 
of 320 digits. Its programme can consist of up 
to 160 programme steps which can be taken by 
selection in any sequence, thus making the extent 
of the programme virtually unlimited. With the 
improved logic, programming and increased 
storage of the machine, three or four passes of 
cards on the IBM 604 can be achieved in certain 
applications on the 628 in one run. The 628 unit 
is able to add or subtract in 180 microseconds, 
multiply (8 by 8 “at 16 digit product) at an 
average speed oj nds, and gain 
access to its jie Phos in 10 microseconds. 
Its magnetic core arithmetic unit consists of 
sixteen positions and checking features are 
included. 


Sintered Clutch Facing 


AN addition to the sintered friction elements 
available for heavy duty clutches is “ Sinter- 
link,”’ developed by the Morgan Crucible Com- 
pany, Ltd. The materia) consists of bronze 
particles with lead and graphite added to afford 
“ dry” lubrication. 

Clutch plates with friction faces bonded to 
them are available in a variety of designs and can 


METRES PER SECOND 
0 Os 10 I's 20 25 





05 
APPLIED PRESSURE: 
70 - 200 LB. PER SQ. IN. 
5-14 KG. PER SQ. CM. 





> 
ww 





bs 
w 


“SY 9131” 
“*SY 8967"" 
“SY 8972"" 








a 


bod 
nN 











COEFFICIENT OF FRICTION 


b 4 























0 100 200 


FEET PER MINUTE 


400 = 500 


Variation of friction with speed under dry operating 
conditions, using fine ground *‘ EN42”’ carbon steel 
counterplates 


oe as replacement parts in certain existing 
The co-efficient of friction of the material is 
relatively stable with speed, as is shown in the 
accompanying figure. Typical physical data for 

“ Sinterlink”’ are : 


Tensile strength... ... ... Ib per square inch 
Shearstrength ... ... ... 10,000 Ib per square inch 
Brinell hardness... ... ... ing to thickness 


30- Sft is 94 tons, and twenty turns of the headgear 
spindle lift it through lin. 

Such equipment may be powered by an electric 
motor, a compressed air motor or a petrol engine, 





Lifting mechanism for sluice gates 


and the flexible drive may be much longer than 
that shown in the illustration. The machine 
illustrated has a reversible electric motor rated 
at 3 h.p. at 2800 r.p.m. This drives a flexible 
drive through a 10:1 reduction gearbox giving 
an output speed of 280 r.p.m. 


—T Fluids in Arresting Gear 
for Carriers 


" Teas inoreces tn the welght end epeed of carries- 
borne aircraft necessitates continual improve- 
ments in a carrier’s arresting gear, which largely 
depends, for efficient working, on its hydraulic 
system. This again has required much investiga- 
tion and research to find the most suitable type 
of fluid for use in the system and the following 
article on the subject is based on an appreciation 
by members of the Admiralty scientific and 
engineering staff. Where freezing of water, 
which for many years has been used as a hydraulic 
fluid in ships’ systems, has not to be considered, 
as in catapults and large gun-mountings, pro- 
tection against corrosion and some of 
lubrication are achieved by the addition of a 
soluble oil. To prevent freezing of the water, 
glycerine is added in the proportion of 50 


that glycerine tends to develop acidity and to 
overcome this it was laid down in 1923 that clear 
lime water should be used instead of distilled 
water. When first required for a carrier’s 
arresting gear, the non-freezing, water-based 
fluid was prepared in this way. Until 1948 this 
fluid seemed to prove satisfactory but complaints 
were then made of sludge formation and corro- 
sion. Investigation indicated that the use of 
lime water might well lead to the precipitation 
of calcium carbonate, and that some better 
method of controlling acidity and corrosion was 
required. It was decided to try a fluid composed 
of equal quantities of glycerine and water with 
1 per cent of caustic soda to neutralise acidity, 
0-1 per cent of sodium nitrate and 1 per cent of 
soluble oil (formerly a proprietary product, 
called “ Argolene,”” but now made to a specifica- 
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tion and called “ ZX3°"). The result was not a 
success, as the caustic soda hardened the leather 
washers in the system and the oil used in dressing 
the leather was a source of acidity and caused 
corrosion and the formation of sludge. 

To deal with these troubles, the leather washers 
were replaced in 1953 by “‘ Neoprene”’ seals and the 
fluid was modified to equal proportions of water 
and glycerine with 2 per cent of “ ZX3.”’ No 
corrosion inhibitors were used but the acidity 
was regularly tested by the ship’s officers, who 
had instructions to neutralise any acidity by 
small additions of caustic soda. But in one 
carrier, at the end of 1955, there was marked 
corrosion of the spline valve of one arresting 
gear unit, and sludge formation had occurred in 
the system. This followed a period of intensive 
flying when a number of heavy and fast aircraft 
had to be arrested in a short time. The tem- 
perature of the fluid had reached 180 deg. Fah. 
Another carrier reported that large additions of 
caustic soda had been required to control 
acidity. Further investigations showed that the 
acids, whose source is the glycerine, are produced 
when the fluid is subjected to heat and pressure. 
The compressed air used to maintain the pressure 
in the system is taken into the solution to some 
extent and promotes the formation of acids. To 
simulate these conditions in the laboratory, 
samples of the fluids under test were placed in 
stainless steel containers which were charged to 
a pressure of 500 Ib per square inch with oxygen 
and immersed in a boiling water bath. Mild 
steel and copper test pieces were fastened together 
and placed in these “ bombs,”’ as representing 
the materials used in the system, and failure of 
the fluid was judged to occur when there was 
any definite sign of corrosion of the test pieces. 
Normally the “ bombs’ were inspected every 
two days and if no corrosion had occurred the 
“ bombs ”’ were recharged with oxygen and the 
test continued. 

With the exception of a proprietary water- 
based hydraulic fluid, all the fluids tested in this 
way have been glycerine-water or glycol-water 
mixtures containing various inhibitors intended 
to prevent corrosion. The soluble oil “ ZX3” 
showed a marked tendency to float to the top 
of the fluids during the tests and was therefore 
not considered to be of value in such fluids. 
Glycol fluids were tried as they are widely used in 
aircraft and in motor vehicle radiators. A fluid 
of the glycol type is used in arresting gear by the 
United States Navy. Glycerine-water fluids 
have been prepared which are at least as good as 
the glycol-based fluids and have given consider- 
ably better results in the laboratory _ than the 
fluid recently in use in arresting gea 

The most promising fluid tested is of the 
following composition : 

60 gallons of glycerine of dynamite quality. 

40 gallons of distilled water. 

2 Ib of sodium nitrite. 

8 lb of disodium hydrogen phosphate. 

And it was decided to adopt it in arresting 


gear. 

While there is no 
doubt that the new fluid 
will be a considerable 
improvement upon that 
used previously, it is not 
certain that the corrosion 
problem has been com- 
pletely solved. The 
temperature to which 
the fluid will rise in the 
present Mark 13 arrest- 
ing gear, when the next 
generation of heavy, fast 
aircraft are operated 
intensively, may cause 
trouble. To meet this, 
the following steps are 
being taken : 

(a) Further work is 
being undertaken on 
hydraulic fluids. 

(6) Fluid coolers will 
also be fitted to the 
arresting gear in the later 
modernised carriers. 

(c) The arresting gear 
hydraulic system is being 
separated from the 
miscellaneous hydraulic 
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system and is being provided with its own pump 
and accumulator. There are three reasons for 
this. The first is that the miscellaneous hydraulic 
system in all carriers in service is badly corroded 
and full of deposits which contaminate the 
arresting gear after it has been cleaned and 
refitted. The second is that if the fluid in the 
arresting gear cannot be prevented from becom- 
ing acid, it is undesirable that this should con- 
taminate the miscellaneous hydraulic system. 
Thirdly, it will enable a different fluid to be used 
in the arresting gear from the other system. In 
this connection the operation of the arresting 
gear during pull out is not affected by viscosity. 
The viscosity does, however, affect the time of 
resetting. 

Some experience has sinee been obtained in 
service with the new fluid. The anti-corrosive 
properties have so far been quite satisfactory, but 
the high viscosity of this fluid has been respons- 
ible for considerable “ aeration’? troubles. (It 
is most important that the hydraulic fluid used 
in arresting gear should be kept air free.) Further 
work has been undertaken by the Admiralty Oil 
Laboratory and it has been found that reducing 
the glycerine content to 40 per cent (distilled 
water 60 per cent) and thereby reducing the 
viscosity to one-third its previous value, does not 
reduce the anti-corrosive properties and foaming 
tests in the laboratory have shown that the 
“ aeration ’’ troubles will be much reduced or 
eliminated. A fluid with this proportion of 
glycerine will still meet the Admiralty’s freezing 
point requirements and consequently this new 
composition is now to be tested under service 
conditions. 


Precast Concrete Blocks of 35 Tons 


A NEW rail bridge of 122ft span, made from 
35-ton concrete blocks, is being erected by 
British Railways (London Midland Region) in 
Manchester. It will carry the Stockport— 
Manchester line over Stockport Road and 
replace two existing bridges which were not 
suitable for supporting the ballasted tracks 
required for the intensive traffic planned under 
future electrification. The concrete blocks are 
hollow and will be post-tensioned in a slightly 
arched span. Because of the arching and the 
fact that the new bridge will cross the roadway 
on the skew, the blocks vary a little in shape. 
Such large preeast units minimise construction 
time, and, hence, interference with train services. 

Sixty-four of these 35-ton blocks will be 
needed ; special arrangements have had to be 
made to transport them by rail from Norwich, 
where they were cast. The new bridge will be 
erected alongside the existing bridges and rolled 
into position in four sections when they are 
removed. The first beam of the new bridge 
should by now be erected alongside ; the whole 
job will be completed by September. 

The bridge will carry each of the four railway 
tracks on a post-tensioned hollow concrete beam 
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made up of sixteen of the large blocks, the total 
weight of each beam about 500 tons. 
Each beam will be assembled on a platform 
between rolling-in trestles alongside the existing 
bridges, post-tensioned an 
post-tensioning will amount to a total force of 
3700 tons in each beam. The 

factured by Anglian Building Products, Ltd., of 
Lenwade, Norwich, and were i 

of their kind ever made at 
country. They are being 
tensioned by L. Fairclough, Ltd. 


Geiger Counter 


IN our accompanying illustration we show what 
is stated to be the first Geiger counter designed 
and produced as a low-cost, general-purpose 
detector of gamma, hard beta and X-radiation. 
The “ Utility Geiger Counter” made by Radia- 
tion Monitors, Ltd., 52, Tottenham Court Road, 
London, W.1, is manufactured under licence 
from the United Kingdom Atomic Energy 
Authority and employs a patented circuit evolved 
at the British Atomic Weapons Research 
Establishment. 

A self-contained, lightweight, portable instru- 
ment fitted with a highly sensitive low-voltage, 
halogen-quenched tube, the counter provides 





General-purpose portable Geiger counter 


three ranges of visual response by flashing neon, 
together with a loudspeaker count of each single 
ionising event at low radiation levels, and thus 
gives an immediate appreciation of any "significant 
flux change. 

Typical background counts taken with this 
instrument over chalk areas are forty to fifty 
counts per minute, while over West of England 
granite, away from metalliferous areas, counts 
range from 110 to 180 per minute according to 
locality. 

Never switched off, the high-tension power is 
derived from a battery pack of internationally 
available 30V batteries. These are assembled in 
the plastic case, which is moulded from high- 
impact polystyrene for durability and insulation 
resistance. The current consumption under 
normal conditions is so low (a millionth or so of 
an ampere) that with proper use the batteries 
will far exceed their declared shelf life. 

Thumb-operated controls permit  single- 
handed operation on the medium and low ranges, 
but an extra long shoulder strap is provided for 
convenience when field surveying or prospecting 
for thorium or uranium ores. 

A pulse output socket provides for muting 
the internal speaker and substituting a miniature 
crystal earpiece, or for attachment to an oscillo- 
scope or recording scaler. The size is 9in by 6in 
by 3in and the weight 3 lb. A miniature crystal 
earpiece on extra long lead with jack plug can 
be supplied. 
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Industrial and Labour Notes 


Overseas Trade 


The trade returns for April show that 
the United Kingdom’s exports were valued 
at £265,500,000, which was £12,500,000 
below the March figure, and that imports 
were valued at £310,600,000, which was 
£10,000,000 below the March total. There 
was also a drop in the figure for re-exports, 
which were valued at £11,800,000. The 
margin between imports and total exports 
was thus increased to over £33,000,000 in 
April, though that figure was well below the 
average for recent years. The Board of Trade 
says that while the changes in April were fairly 
normal for the month affected by the Easter 
holiday, the figures were consistent with the 
recent slight downward movement in exports 
and a continuing fall in the value of imports. 

But, despite the slight downward trend, the 
total value of exports in the first four months 
of this year was only 14 per cent less than in 
the comparable period of last year. The 
Board of Trade points out, however, that 
last year exports were rising up to the third 
quarter, so that the real rate of decline since 
then has been a little greater than that shown 
by the “ year ago” comparison, and even if 
the present month-to-month trend does not 
alter greatly, the margin between the 1957 
and 1958 figures will probably widen over 
the next few months. Imports in the first 


four months of this year were 114 per cent 
less in value than in the comparable period 
of 1957, the decline in April being much the 
same as the monthly average drop in the 


first quarter. Import prices, having fallen 
steadily since April, 1957, have so far this 
year been about 11 per cent below the level 
of early 1957. 

Commenting on the commodity pattern of 
trade, the Board of Trade says that textiles 
and fuels were the groups chiefly responsible 
for the decline of 3 per cent in the value of 
exports between the first quarter and April ; 
these groups were down by 13 and 31 per 
cent respectively. Engineering exports were 
unchanged in value in April and thus retained 
their position as the most buoyant sector, 
which they held in the first quarter. The 
value of engineering exports in April was 
nearly £119,000,000. The emphasis was on 
machinery other than electric (it was up 
3 per cent on the first quarter), whereas car 
exports were dominant between January and 
March. Tractors continued to do well in 
April and there were increases in many other 
kinds of machinery exports. But exports of 
road vehicles in April were below the first 
quarter’s average ; car and chassis exports 
were £2,000,000 lower and commercial 
vehicles and chassis were £1,500,000 less. 
Exports of cars to the U.S.A. fell by £700,000 
in April, and African markets, Malaya and 
Singapore also took fewer. With the effect 
of import restrictions beginning to appear, 
car exports to New Zealand in April were 
£800,000 lower. Exports of cars to Canada 
and Europe were nevertheless well-maintained 


during April. 


Joint Councils for Engineering and Ship- 
building 

It will be recalled that the Courts of 
Inquiry appointed last year to examine the 
engineering and shipbuilding wage disputes 
_ urged that “ national joint councils ” should 
be set up in these industries. Last week, the 
Minister of Labour, Mr. Iain Macleod, was 


asked in Parliament whether employers and 
trade unions in the engineering and ship- 
building industries proposed to give effect to 
the recommendation. 

In his reply, the Minister said that soon 
after the reports of the Courts were published, 
he asked the organisations concerned whether 
they had reached any conclusions on the 
desirability of setting up a joint council. The 
Engineering and Allied Employers National 
Federation replied that after very careful 
consideration it had reached the conclusion 
that the suggested national joint council for 
the engineering industry would not achieve 
the result desired by the Court of Inquiry. 
The Federation was of the opinion that the 
existing procedure for the avoidance of 
disputes worked satisfactorily. The Con- 
federation of Shipbuilding and Engineering 
Unions had repeated the statement made at 
the Court of Inquiry that it considered that the 
setting up of such a body with wide terms of 
reference would be advantageous. The 
Shipbuilding Employers Federation, the 
Minister continued, had said that in present 
circumstances it did not wish to pursue with 
the Confederation of Shipbuilding and 
Engineering Unions the question of setting 
up a joint council for the industry. 

The Minister added that he regretted that 
the recommendation had been rejected by 
the engineering and shipbuilding industries. 
But, he said, it was for the organisations 
themselves to agree upon machinery for the 
discussion of wages and other conditions of 
employment as well as other matters of joint 
interest affecting the productive efficiency of 
the industries. 


Shipbuilding Prospects 


In his chairman's statement at the 
annual mesting of Harland and Wolff, Ltd., 
on May 22, Sir Frederick Rebbeck said that 
the company’s present order book provided a 
varied and well-balanced programme of work 
for some time to come. But, he added, he 
must sound a note of warning. Against a 
background of a diminishing number of 
inquiries for new tonnage and increasingly 
competitive conditions, it was particularly 
important that all the employees, in whatever 
capacity they might be engaged, should fully 
appreciate the necessity for wholehearted 
concerted effort to maintain efficiency and 
reduce costs. Exorbitant and unrealistic wage 
and other claims, Sir Frederick commented, 
backed by strikes or other forms of militant 
action, could only impair the firm’s com- 
petitive efficiency and damage its reputation. 


British Trade Fair in Lisbon 


The Federation of British Industries 
has decided that the next British Trade Fair 
in its programme of overseas fairs is to be 
held in Lisbon from May 29 to June 14, 
1959. The fair will be organised by British 
Overseas Fairs, Ltd., the exhibition sub- 
sidiary of the F.B.I. It will be an all-British 
effort, comparable in size with the one held 
in Helsinki in 1957. 

For the fair the new exhibition hall in 
Lisbon, situated on the River Tagus, will be 
used ; 125,000 square feet of exhibiting space 
will be available to British exhibitors, con- 
sisting of 45,000 square feet inside and 
80,000 square feet in the grounds outside 
the hall. The fair will be organised in trade 
sections. Space will be taken up by United 


Kingdom manufacturers or their agents in 
Portugal. Buyers from the whole of South 
West Europe will be encouraged to visit the 
fair and it is hoped that the events will be 
broadcast not only on the Portuguese radio 
but also on other networks. 


Coal Exports 

In an address, last Friday, at the 
annual conference of the National Associa- 
tion of Colliery Managers, Sir James Bow- 
man, chairman of the National Coal Board, 
spoke again about some of the present 
problems of the coal industry. He claimed 
that the industry was doing all in its power 
to expand the markets for coal and to meet 
the growing competition from oil. But, Sir 
James said, the marketing problems at home 
and abroad were extremely difficult at the 
present time and quick or easy successes 
must not be expected. 

So far as exports were concerned, Sir 
James continued, the industry had been 
forced in past years to neglect its profitable 
markets on the Continent and elsewhere in 
view of its responsibilities at home. The 
result was that America had stepped in. 
Last year, the Americans sold 37,000,000 
tons of coal to the Community countries, 
much of it on long-term contracts, which, in 
itself, was a limiting factor in the availability 
of markets. This year, Sir James added, 
American exports to those countries were 
likely to be in the region of 25,000,000 to 
27,000,000 tons. Furthermore, Poland had 
recently re-entered the markets and was 
selling at fiercely competitive prices amount- 
ing almost to dumping! The Coal Board, 
Sir James went on, had, of course, had offers, 
but at prices greatly below its costs of pro- 
duction and, although anxious to sell, it drew 
the line at giving coal away. Moreover, 
market conditions on the Continent reflected 
those that had been encountered in the 
United Kingdom ; indeed, stocks held at 
the pits in the Community countries, whose 
total output was not dissimilar from that 
of this country, now amounted to almost 
14,000,000 tons. 

Sir James went on to praise the zeal and 
skill of the Coal Board’s marketing repre- 
sentatives. The fact that exports of small 
coal so far this year, he said, had been higher 
than in the comparable period of last year, 
and that we had re-entered the Argentine 
market after some years, was a tribute to 
them. 


Government Loans for Fuel Saving 


In reply to a question in Parliament 
last Friday, the Parliamentary Secretary to 
the Ministry of Power, Sir Ian Horobin, 
said that at present the resources available 
for the Government fuel savings loans scheme 
were necessarily restricted. They must be 
concentrated on schemes most likely to be of 
direct benefit to the country, particularly 
those leading to a reduction in the demand 
for large coal. In future, Sir Ilan announced, 
the amount of any loan would not exceed 
£25,000. Within that limit provision would 
continue to be made for schemes which did 
not involve any change in the fuel used. 
Loans for conversions from one kind of fuel 
to another, however, would only be approved 
where there was a worthwhile fuel saving and 
where the change would release substantial 
quantities of large coal in relation to the 
capital expenditure involved. 
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Indian Engineering News 


By our INDIAN CORRESPONDENT 


Progress of Bhakra Dam 


Out of the total of 5,500,000 cubic yards 
of concrete required to raise the Bhakra dam 
to its full height of 740ft, about 2,500,000 cubic 
yards were poured by the end of March, 1958, 
according to the latest report of the Ministry of 
Irrigation and Power. The dam (illustrated) is 
scheduled for completion 
by 1959-60. 

The main works of the 
Bhakra - Nangal Project 
are : 

(i) Bhakra dam, 
740ft high ; two power 
houses at the foot of the 
dam ; two 50ft diameter 
concrete-lined diversion 
tunnels each half a mile 
long. 

(ii) Nangal dam, 
90ft high. 

(iii) Nangal Hydel 
channel, 40 miles long. 

(iv) Two power 
houses on the Hydel 
channel at Ganguwal 
and Kotla. 

(v) Irrigation canals 
and distribution system. 

(vi) Remodelling of 
the Rupar headworks 
and the Sirhind canal. 

(vii) Bist Doab canal. 

(viii) Transmission 
system. 

All works except the 
Bhakra dam proper, its 
two power houses and 
the transmission system, 
have been completed. 
The revised estimate of 
the entire project, the 
most ambitious of India’s 
river valley projects, is 
Rs.170.02 crores (about 
£130 million. An expenditure of Rs.137.16 
crores, including the commitments made but 
excluding interest charges, was incurred up to 
the end of October, 1957. 

The concreting work on the dam began on 
November 17, 1955. The operation, which is 
highly mechanised, has a capacity of 5000 cubic 
yards per day, but this average has been exceeded 
a number of times. The aggregate obtained from 
the quarries at Fatehwal and Neilla is carried 
to the batching plant through belt conveyors, 
after it has been processed, classified and cooled 
on the way by passing through the screening and 
cooling plants. The handling of the concrete is 
being done by overhead double cantilever 
revolving cranes mounted on trestles. The cranes 
were imported, but the trestles and most of the 
steelwork were fabricated in India. 

The concreting of foundations was complicated 
by the presence of claystone at the heel of the 
dam. Originally it was thought that this material 
lying in situ beneath the river bed was sound and 
compact enough to take the weight of the dam : 
original designs provided for a cover of only 
about S5O0ft over this strata. Later, it was found 
necessary to increase the depth of excavation to 
150ft. The claystone material encountered was 
dense and impervious, but it was liable to slaking 
and softening in the absence of confinement. It 
was therefore exposed to about 150ft below the 
river bed and the hatches then filled up with 
concrete. The placement of concrete was done 
by overhead cranes, but bulldozers were used for 
subsequent spreading. The concreted hatches 
have not yet been backfilled, but laboratory tests 
have indicated that the subsequent raising of the 
dam has imposed a stress far below the permissible 
safe stress of 500 Ib per square inch. 

Natural shale present at the site has been 
found on detailed experiments to be a suitable 
material for the production of pozzolan. Its 
admixture with cement up to 20 per cent replace- 
ment has been proved to be advantageous not 
only from the viewpoint of saving in cement but 
also because it gives out less heat than Portland 
cement on setting and has a better impermeability. 
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A plant for the production of 100 tons of pozzolan 
a day has been set up at Bhakra. There were 
initial difficulties about the uniformity of calcina- 
tion but a reliable method of calcination and 
grinding has now been evolved. 


Indian Railways, 1951-56 
The total capital outlay on all railways 
in India amounted to Rs.975 crores on March 
31, 1956, that is, at the end of the First Five- 
Year Plan period, according to the latest report 





Concreting of Bhakra spillway in progress 


of the Indian Railways presented to Parliament 
by the Railway Board. The figure was Rs.838 
crores at the beginning of the Plan. The total 
route mileage was 34,736 miles, as against 
34,079 miles five years before: 581 miles of lines 
were still under construction, including the 
Khandwa-Hingoli link (187 miles), Quilon- 
Ernakulam (96 miles), Indore-Dewas-Ujjain 
(508 miles), and certain lines in the new steel 
plant areas. 

The accelerated economic activity during the 
Plan is reflected in the increased volume of freight 
carried—there was a rise of over 33 per cent, 
from 27,000 million ton-miles to 36,500 million 
ton-miles. There was, however, a drop in both 
the passenger-miles as well as the total number 
of passengers carried. The passenger-miles 
dropped from 41,600 million in the year 
ended March, 1951, to 39,000 million in 1956, 
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Rs.45 crores ; contribution to general revenue 
(central Government), Rs.40 crores; develop- 
ment fund, Rs.9 crores, and revenue reserve fund, 
Rs.9 crores. The average receipts per freight 
ton-mile amounted to 10-8 pies, as against 
11-1 pies during the preceding year. The 
corresponding earnings per passenger per mile 
increased from 5-15 to 5-34 pies. For the first 
time, the number of employees exceeded the 
1,000,000 mark: it rose more than 100,000 
in five years. The total staff pay bill, the 
largest item in the working expenditure, was 
Rs.148 crores, a rise of Rs.35 crores since the 
begining of the Plan. 

The Railway Board has now come to the 
conclusion that the electrification 
initially planned would fall far short of the actual 
requirements and will have to be expanded much 
more rapidly than anticipated. Only about 2 per 
cent of the gross electricity generation in India is 
used for railway traction ; it is expected that this 
percentage will be at least doubled before the 
end of the Second Plan. The table gives salient 
features of operation of Indian railways during 
the Five-Year Plan period. 


Exports of Engineering Goods 

: Exports of engineering goods registered 
an increase of about 10 per cent in 1957 over the 
previous year, according to a report of the 
Export Promotion Council set up two years ago 
with the express purpose of promoting exports of 
light engineering goods from India, The statis- 
tical appendix of the report reveals that India 
is exporting 112 engineering items of different 
sizes, values and dimensions to as many as forty- 
two different countries. Among the more 
popular export products are oil mill machinery, 
agricultural implements, electric fans and sewing 
machines, and diesel engines. The exports, how- 
ever, represent a small proportion of the total 
engineering production in the country. 

The Council has carried out an extensive survey 
of the markets in Burma, British East Africa, 
Ethiopia, Sudan, Egypt, Thailand, Afghanistan, 
Iran and most of the Arab countries. Two 
foreign offices have been opened—one in Kenya 
and the other in Burma—and steps are being 
— to organise showrooms attached to these 


o ; 

The difficulties faced by the exporters are of 
two kinds: first, the prices of most of the 
engineering goods have been found on an average 
to be 15 to 20 per cent higher than those of com- 
peting goods from other countries. In some 
items the disparity is even higher. Secondly, the 
delivery position is unsatisfactory in many 
respects. The Council recommends that the 
Government should assist the engineering indus- 
try by giving transport concessions and special 
facilities for import of capital goods, and ensuring 
adequate supplies of raw materials, particularly 
iron and steel, of which there is acute short- 
age in the country. The report concludes 
with the following broad policy statement : 
“Though, at present, export earnings from 
engineering goods amount only to about Rs.4 





1954-55 | 








1950-51 | 1951-52 | 1952-53 1953-54 | 
Route mileage ason March 31... ... ... ..., 34,079 34,119 | 34,275 406 | (34,705 | (34,736 
Capital-at-charge (Rs. crores)... 2. ..| 838 «| «= BOL | 868 a ae ee 
Goods carried (million tons) 5... |. ...| 92 97 | 8 | 9 | 106 115 
Freight, ton-miles (million) |. ... ... ...| 27,008 29,018 | 28,961 | 29,568 | 32,136 36,458 
Passengers carried (million) See ainda: wd 1,307 1,232 | 1,212 } 1,220 | 1,261 | 1,297 
Passenger-miles (million) ... ... ... ... ...| 41,672 | 39,551 | 37,396 37/549 38,649 | 39/084 
Staff ason March 31 (thousand)... |... | 919 | 6 | 927 | 963 3 

} 








and the number of passengers carried declined 
from 1307 million to 1297 million during the 
same period. The freight tonnage increased from 
92,000,000 tons to 115 million tons, an increase 
of almost exactly 25 per cent in five years. 
During the year 1955-56, gross traffic receipts 
amounted to Rs.316 crores, made up of Rs.107 
crores from passenger traffic and Rs.180 crores 
from goods traffic, the balance being contributed 
by parcels, luggage and miscellaneous sources of 
revenue. The working expenses amounted to 
Rs.213 crores, Rs.7 crores more than in the 
previous year. The gross surplus of Rs.103 
crores was allocated as follows: depreciation, 


crores a year, it is obvious that in coming years, 
we shall be in a position to achieve a substantial 
expansion in the field. The indications are that 
India will be well placed to manufacture iron 
and steel, the basic raw materials of engineering 
industry, at comparatively advantageous prices. 
When economic development in our natural 
markets, that is to say, countries in South East 
Asia, West Asia and East and West Africa, 
gathers momentum, there will be increased 
prosperity in these countries raising their demand 
for consumer goods of all kinds. Therefore, our 
industry can, if planned on proper lines, be in a 
position to meet a part of these requirements.” 











THE ENGINEER 


Opening of the Port of Stuttgart 


On March 31 after 34 years’ construction the official opening took place of the 


Port of Stuttgart. 


The installations comprise in the first stage, a storage area of 


39-8 hectares and 4691m of quayside. The port, which cost nearly DM.35,000,000 

to build, is considered to be of great importance to the Stuttgart area. By way of 

the Neckar Canal, which we also describe in this article, Stuttgart obtains access 

to the Rhine and hence to the great seaport of Rotterdam. In the past, the 

industry of the region was labour-intensive, but a certain shifting to materials- 
intensive production now seems possible. 


ON March 31, the Port of Stuttgart was 
officially opened to traffic, thus giving the 
capital of the Land Baden-Wiirttemberg access 
to the Rhine and the seaport of Rotterdam. This 
event marks an important stage in the history of 
the Neckar navigation, and is one which is of 
great significance to the economy of the Stuttgart 
industrial area. While until now, the centre of 
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gether there exists now an area of 269,000 square 
metres with access to both rail and river, 
together with a further 129,000 square metres of 
storage area with rail connection only. The 
basins and waterways total 147,000 square 
metres, and the railway installations 192,000 
square metres. 

Connection to the main line is at Unter- 
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Fig. 1—Port of Stuttgart 


gtavity was in the labour-intensive industries, the 
conditions have now been created for mate- 
rials-intensive industries to develop. The chief 
substances involved are coal, building materials 
and scrap, which total about 2,000,900 tons a 
year, while piece goods, iron and steel, liquid 
fuels, cereals and wood, account for another 
700,000 tons. The savings in freight in these 
groups alone are estimated at DM.3,400,000 
annually, thus indirectly more than offsetting 
the annual net loss on the port’s operation, 
which is expected to be about DM.500,000. 


PorT OF STUTTGART 


Our illustration, Fig. 1, shows a map of the 
river Neckar with the port of Stuttgart, and 
other views of the port are shown in Figs. 2 and 3. 
There are two basins, No. | Basin being 85m 
wide at the bottom which has a slope of 0-2 per 
cent. The depth of the water amounts to about 
3:15m, and there are 1050m of quays on the 
left and 1015m of quays on the right bank. No. 2 
basin is smaller, having only 885m and 795m of 
quays on the left and right bank, respectively. 
It has a width of 70m and is 2:7m deep. The 
352m long access channel leading from No. | to 
No. 2 Basin, is 40m wide at the bottom and 5m 
deep, and serves as safety harbour. 

On the stretch of land between it and the 
Neckar have been sited oil storage facilities of 
all major German oil firms as well as the Stuttgart 
Municipal Technical Services. These facilities 
occupy another 946m of quay space. Thus, the 
total length of quays at Stuttgart amounts to 
4691m. 

The present works constitute the first stage, 
and as the dotted lines of Fig. 1 show, the possi- 
bility of expansion has been considered. Alto- 


tiirkheim ; unfortunately the sidings there 
cannot be expanded so that detail sorting-out 
of the rolling stock has to be carried out inside 
the port area itself. Shunting is carried out by 
the French method. Altogether the port railway 


Fig. 2—Warehouse and cranes in the 
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installation contains 23,350m of track together 
with 1200m of track to connect with the main 
line, 166 points and 14km of power, control and 
telephone cable. There are 5820m of roads, 
with 57,000 square metres of carriageway, and 
under the pavements have been laid 7000m of 
water mains, 5300m of 10kV power cable, and 
16,200 signal and control cables. Parking 
areas include one of 13,000 square metres, and 
there are seven road bridges. Sewers in the port 
area total 6400m, as well as 7400m rainwater 
sewers, and a soiled water pumping station. The 
work involved transferring the bed of the Diirr- 
bach stream over 470m, roofing it over a length 
of 250m. 

The work required 155,000 cubic metres of 
gravel and sand, 25,400 tons of cement, 2300 
tons of structural steel, 2700 cubic metres of 
paving slabs, 48,000 tons of ballast and road 
sg 37,500 railway sleepers and 47,000m of 
rails. 


THE N&CKAR CANAL 


Shipping on the Neckar, which flows into the 
Rhine at Mannheim, is known to have a very 
ancient history, having flourished already in 
Roman times. River traffic expanded greatly 
from the sixteenth century onwards, and plans to 
improve the navigation were made at various 
times, notably by Heinrich Schickhardt, the 
architect of Duke Frederic I (1593-1608). The 
river was eventually made navigable at the 
beginning of the eighteenth century, in the 
course of which the displacement of the boats 
increased to 600 cwt, and twice that figure on 
the lower reaches. An important aspect was the 
rafting of wood as well as the supply of sawn 
timber. The first ship from Rotterdam reached 
Heilbronn on July 5, 1840, and customs records 
at Cannstatt show that of 100,000 cwt of goods 
40,000-50,000 cwt were imported by river. 

As elsewhere, these developments were cut 
short by the rise of the railways. The line 
Stuttgart—Heilbronn was opened in 1848, to be 
followed within five years by the line Stuttgart- 
Bruchsal-Mannheim. As a result shipping 
above Heilbronn declined, although below this 
town it managed to survive by the introduction 
of steam and chain traction, although in dry 
summers traffic was often interrupted for months. 

Efforts to make the river suitable for modern 
water transport were first made in 1883 by the 
Stuttgart Chamber of Commerce, followed by 
the formation of a “‘ Neckar Committee” in 
1897, and the “ Neckar-Danube Canal Com- 
mittee ’’ in 1903. New hydrological and econo- 
mical investigations resulted in the Memorandum 
of 1908, in which the whole of the area, including 
the upper Danube, was considered. A joint plan 
was worked out by the Governments of Wiirttem- 
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berg, Baden and Hesse, and these efforts were 
legally anchored in the Imperial Law of 1911 
regarding waterways and shipping dues. The 
lack of a Neckar canal was felt particularly during 
the first world war. In 1916 was founded the 
“* Siidwestdeutscher Kanalverein fiir Rhein, 
Donau und Neckar,”’ which decided to build the 
Neckar navigation as a waterway for 1200-ton 
boats, while previous plans had envisaged only 
600 tons. In the same year the industrialist 
Robert Bosch, who felt it to be repugnant to 
retain the vast wartime profits his firm was 
making, donated 13,000,000 marks from these 
gains towards the canal scheme. Although this 
sum eventually disappeared in the post-war 
inflation, the impression at the time was great. 
Under the State Treaty of 1921 the navigation 
rights of the Lander were transferred to the 
German Reich, and on November 5, 1921, the 
Neckar A.G. was formed as a company whose 
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periods of drought, is 2-5m. The canal is 
designed to suit the standard Rhine-Herne 
canal barge of 80m length and 9-5m beam, 
with a fully laden capacity of 1350 tons. 

Section Mannneim-Heilbronn.—By 1935, the 
first stage, from Mannheim to Heilbronn, was 
completed. Here a difference in level of 64m over 
a distance of 113km is overcome by the installa- 
tion of eleven locks, of which, however, only two 
(at Feudenheim, near Mannheim, and at Heidel- 
berg) were twin locks. Before the outbreak of 
war, further work was carried out above Heil- 
bronn, and several generating stations were 
built, most of them, however, not equipped with 
shipping locks. 

Section Heilbronn-Stuttgart.—Work on the 
stretch from Heilbronn to Stuttgart was resumed 
in 1948, and completed in several stages. On 
September 15, 1952, the 21km between Heilbronn 
and Gemmrigheim (three locks) were opened to 





Fig. 3—Oil tanks in the Port of Stuttgart. Across the 


right may be seen 


capital was held partly by the State and partly by 
other bodies (in 1938, the Reich held €3-5 per 
cent, Wiirttemberg 29:5, Baden 5-5, Hesse 0-5, 
and various public bodies 1-1 per cent). In the 
contract concluded on March 3, 1922, with the 
Neckar A.G., the company was obliged to make 
the Neckar navigable between Mannheim and 
Plochingen, a distance of 202km, for ships of 
1200 tons carrying capacity. 

On completion, the canal was to become the 
property of the State, the company, as its share 
of the bargain, retaining the right to exploit the 
hydro-electric power of the river. A special 
government department, later transformed into 
the present “ Wasser-und Schiffahrtsdirektion 
Stuttgart,”’ was called into being to take over 
from the Neckar A.G. the projecting and carrying 
out of the construction of the canal. 

These works were financed in the ratio 2 : 1 by 
the German State and the Land Wiirttemberg 
under an agreement of 1937, which was recog- 
nised by the Federal State as legal successor of 
the Reich. It was renewed in 1953, and supple- 
mented by an agreement with the City of Stutt- 
gart, by which Stuttgart was to convert a loan 
of DM.3,000,000 made to Neckar A.G. into a 
free grant provided the port of Stuttgart were 
opened by March 31, 1958. 

The length of the Neckar from Mannheim to 
Plochingen is, as has been mentioned, 202km, 
over which distance there is a change in level of 
160m. The overall plan envisages twenty-six 
stages. With few exceptions, each stage com- 
prises a weir, a double lock, and a power station. 
Lifts vary from 2-6m to lim, and the average 
distance between locks is 7}km. 

The locks have a useful length of 110m and a 
width of 12m. Minimum draught, even in 


the Neckar is the suburb of Wangen; on the 
one of the locks of the Neckar Navigation 


traffic. Neckarweihingen was reached on April |, 
1955, adding another 29km and four locks, and 
on December 18, 1956, the navigation extended 
to Stuttgart-Miinster, an additional 18km, with 
three more locks. Finally, the last 7km to 
Stuttgart harbour, involving two locks, were 
opened on March 31 of this year. 

The Heilbronn-Stuttgart stage comprises 
twelve locks and weirs incorporating eleven 
power stations (the power station at Heilbronn 
itself is on a side canal). Of these, most have by 
now been commissioned, and only at three points 
has the second lock not yet been completed. 
The total difference in sea level is 72m. A 
channel of 2:7m depth has been dredged, which 
is 20cm more than on the pre-war reach below 
Heilbronn. Higher speeds and the increasing 
number of self-propelled barges have shown the 
need for this greater depth. 

Stuttgart-Plochingen—The remaining 14km 
from Stuttgart to Plochingen will, it is hoped, be 
completed in 1960. They involve the construc- 
tion of four single locks and three additional 
power stations. One power station is already in 
service. 

Experience having shown that single locks are 
inadequate to carry present-day traffic, the con- 
struction of second chambers on the Mannheim- 
Heilbronn reach was commenced in 1952, and 
four of these have since been completed while 
the remaining five are to be completed by the 
summer of 1960. This work is now to be pushed 
ahead also on the reach above Heilbronn, where 
traffic is likely to increase substantially now that 
the port of Stuttgart is in operation 

The equipment of the locks and canal includes 
improved berthing facilities, light signals and 
loudspeakers at the locks, as well as lighting of 
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the locks at night and the marking of the channel 
by lights, in order to enable traffic to proceed 
throughout the twenty-four hours. 

Electricity Generation—The production of 
electric current by, at present, twenty-five power 
stations is of great importance, amounting to 
450 million kWh per annum, of which 55 per cent 
is winter power. 

Development of River Traffic—In 1928, prob- 
able demand for the whole length from Mann- 
heim to Plochingen was estimated to be 2,000,000 
to 3,000,000 tons annually, but already during the 
war traffic on the completed section to Heilbronn 
reached 2,200,000 tons and went up to 3,000,000 
tons in 1951, and 5,200,000 tons in 1957. Last 
year, total goods traffic on the Neckar amounted 
to 7,500,000 tons. Of particular significance for 
the future will be coal supplies for thermal power 
stations, district heating and gasworks. This side 
of the demand, it is thought, will expand to 
1,500,000 tons a year. 

Other benefits from the construction of the 
canal are flood protection of over 1960 hectares of 
land. Some is agricultural, but much of it is 
becoming available for industrial expansion and 
will form a welcome addition in the congested 
Neckar valley. 

Costs.—By the end of last year a total of 329 
million marks had been spent on the canal, includ- 
ing the cost of the power stations. Of this, 
Mannheim-Heilbronn had accounted for 115 
million. 

The construction of the port of Stuttgart 
required the the investment of DM.34,800,000, 
of which one-half came from municipal funds, 
and the other half from 8 per cent debentures. 


German Aeronautical Research 


This year, the Federal German Government is 
to devote a total of DM.21,400,000 to the 
running and further expansion of German aero- 
nautical research. In particular, the Ministries 
of Transport and of Defence are to spend a total 
of DM.10,500,000 on the six principal research 
institutes in this field. These are the German 
Aeronautical Research Station in Brunswick, 
the German Aeronautical Experimental Station 
(D.V.L.) in Essen-Miilheim, the Aerodynamical 
Experimental Station in Géttingen, the German 
Gliding Research Station in Munich, and the 
Institute for the Physics of Jet Propulsion and the 
Helicopter Study Group, both at Stuttgart Air- 
port. In addition, DM.5,000,000 are to be spent 
on wind tunnel installations by the Ministry of 
Economics, if parliamentary agreement can be 
obtained. The Land Ministries of Economics in 
the four lander in which these installations are 
domiciled, wiil, during 1958, furnish an addi- 
tional DM.5,900,000. It is announced that 
Stuttgart University is to become a centre of 
fundamental aeronautical research. Besides 
three institutes for nuclear research, the following 
aeronautical institutes are to be set up: an 
institute for aero and gas dynamics, one for 
aeronautical structures, and one for engine 
thermodynamics. Of these, the first-mentioned 
will be completed in the course of the year, while 
construction of the institute for aeronautical 
structures is to be begun later this year. 


Agreement Between Esso and Hills 


Long-term agreements, some for a duration of 
ten years, have been concluded between the 
chemical firms Chemische Werke Hiils A.G. and 
Bunawerke Hiils G.m.b.H., and Esso AG., 
Hamburg. They deal with the supply by Esso 
to the two firms of carbohydrates, used 
in the manufacture of synthetic rubber and of 
various plastics. Some of the chemicals will be 
egies iy ES ee ee 
—" the new Esso refinery at Cologne and 


er-Dimensioned Electric Motors 
According to measurements taken by the 
Research Department of Karlsruhe Technical 
University, a major obstacle to the efficient 
utilisation in industry of electrical energy was 
the fact that the main motors of many machine 
tools were usually over-dimensioned, giving on 

average a load factor of only 30 per cent. 











The 


New Union Contracts in Detroit 


on since the last war. It is also com- 
monly considered that Detroit is the most 
seriously affected area and industry at 
present. This condition then constitutes a 
most significant to the current 
wage negotiations in the automotive industry. 
For the first time in its history, the United 
= Workers union, as it is now constituted, 
not from a position of strength, 

Saatieecd auvidien of wasbnen. Its weak- 
ness shows up in several ways. For one 
thing, the UAW is beset by mounting internal 
dissension, both on the part of the rank-and- 
file members and a small, but highly vocal, 
minority of craftsmen. Moreover, it is faced 
with a serious recession in business activity. 
The current stump has sapped the willingness 
of workers to strike and has stiffened the 
backbone of nt. Perhaps most 
i t of all, it has made the UAW aware 
of the fact that the new contracts will be 
influenced not only by what goes on at the 
ining table, but also by what takes 
place throughout the American economy. All 
this is something new for the vast and power- 
ful UAW, whose influence stretches far 
beyond Detroit. The parent organisation— 
its full name is the International Union, 
United Automobile, Aircraft and Agricultural 
Workers of America—boasts 1,300,000 
members scattered among 1100 local 
branches in the United States and Canada. 
It has 2600 separate bargaining agreements 
in force, most of which expire this year. 
Some of these range pretty far afield. For 
example, the UAW represents employees of 
the American Seating Corporation, which, 
though its chief business is classroom equip- 
ment, also happens to make bus seats. 
Another case in point is Fenestra, Incor- 
porated, where windows are the main line, 
and automotive springs account for only 15 
per cent of total sales. The great bulk of the 
union’s membership, however, is concen- 
trated in three major industries : aircraft, 
farm equipment and automobiles. Nearly 
200,000 workers are on its rolls in aircraft, 
missiles and related factories. Some 90,000 
workers are covered by UAW contracts 
with such large farm machinery manufac- 
turers as International Harvester, Deere and 
Co., Caterpillar, Allis-Chalmers, Minnea- 
polis-Moline and J. I. Case. Naturally the 
automotive industry—which contributes 
close to 1,000,000 members—is the Union’s 
main source of strength. The Big Three— 
General Motors, Chrysler and Ford—alone 
account for 600,000 members. The re- 
mainder are in truck and bus companies, and 
in hundreds of firms which turn out parts 

and ies for Detroit. 

F in 1937, during the heyday of the 

*“ New Deal,” the UAW enjoyed a meteoric, 
though often violence-ridden, rise. At its 
peak during World War II, when aircraft 
production was in full swing, it boasted a 
membership of close to 1,500,000. Although 
its roll of dues-payers now is somewhat 
smaller, the UAW still remains the biggest 
member of the combined A.F.L.-C.LO., 
which is the equivalent of the T.U.C. in 
America. Aided by fortuitous timing of con- 
tracts, the UAW has obtained some hand- 
some gains from the motor companies since 
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World War Il. The 1946 agreement brought 
it an 18 cent-an-hour increase, though not 
without a long, bitter strike at General 
Motors. Another 15 cents was won in 1947, 
and again in 1948, when a two-year contract 
was signed; the so-called productivity 
increase factor was initiated in that agree- 
ment. The union began to place more 
emphasis on fringe benefits thereafter, and 
the pension was the big issue in the 1950 
bargaining. Chrysler held out against that 
demand, but finally succumbed after a 
100-day walk-out. All told, the 1950 contract 
added up to a 20 per cent gain for the union. 
It was to have lasted five years, but the UAW 
forced a reopening in 1953, and ended up 
with an additional 19 cents; the cost of 
living allowance for the previous five years 
was frozen into base rates, and the pension 
funds were boosted. The key demand in 1955 
was for the guaranteed annual wage. A\l- 
though the union settled for considerably 
less, in the form of supplementary unem- 
ployment benefits (SUB), the final gains in 
that three-year contract were substantial. 
Including SUB, an extra holiday, higher 
pension payments and higher rates for skilled 
workers, they added up to a 21 cent “ pack- 

.”” This year, the union presented Detroit 
with the longest—and most expensive—list 
of demands in history. Its “ basic minimum 
economic ” proposals alone, which took over 
five hours to read at the opening session, 
covered scores of points, ranging from a 
general wage increase and a larger produc- 
tivity bonus, to higher pension benefits and 
severance pay. In addition, the UAW sub- 
mitted the most controversial proposal of 
all ; a share of the profits for its members 
(and also for car buyers—though the latter 
was not made a formal demand). Under the 
union plan, workers would receive one-fourth 
of a company’s pre-tax earnings exceeding 
10 per cent of net capital. Another quarter 
would be distributed as rebates to customers, 
and the remaining 50 per cent would be 
retained by the company. Needless to say, 
this proposal drew angry protests from 
management. Ford called it unrealistic, “* at 
this or any other time.” General Motors 
charged that the whole scheme was “ foreign 
to the concept of the free enterprise system.” 
The Big Three countered with an offer of a 
two-year extension of the present contracts, 
when they run out at the end of May. With 
productivity improvement, this proposal 
would add up to an increase of six cents an 
hour, plus the cost-of-living allowance. 
American Motors was less generous: it 
proposed the elimination of both the pro- 
ductivity and cost-of-living clauses. 

Despite all the publicity about profit- 
sharing, considerable doubt exists as to how 
hard Mr. Reuther will press the point. While 
the eyes of the country are on Detroit, 
powerful outside forces are bound to play a 
major part in the negotiations. The first of 
these might be described as internal union 
politics. To begin with, rank-and-file support 
for profit-sharing is lukewarm, at best. 
Certain branches fought the proposals bitterly 
at the union convention last winter. They 
wanted to keep the earlier demand for a 
shorter work week, which was dropped 
quietly in favour of profit-sharing. Although 
they were outvoted by a heavy margin, the 
feeling in Detroit is that the short week will 
crop up again in coming weeks. The growing 


dissatisfaction of the skilled workers poses an 
even more serious headache for Mr. Reuther. 
Consisting of tool and die makers, pipe 
fitters, machinists and the like, this group of 
craftsmen complains that it has been neg- 
lected in previous contracts. To date, more 
than 50 election petitions for separate craft 
bargaining have been filed at the Detroit 
office of the National Labour Relations 
Board. Management views this trend with 
mixed feelings. Most companies undoubtedly 
would like to see Mr. Reuther’s power 
whittled down. At the same time, however, 
they admit that in terms of operations, they 
would prefer to deal with one union rather 
than with a number of splinter groups. 
Management also realises that the insurgents 
conceivably could delay any final agreements. 
The UAW must now also face the stiffening 
resistance of management to its demands. 
For example, both Electric Auto-Lite and 
Fenestra, when confronted with requests 
for higher wages, proposed pay cuts instead. 
Kaiser Metal Products handed an ultimatum 
to the union—either agree to cut costs, or 
see the company go out of business. Mean- 
while, some UAW branches seem to be 
recognising the tenor of the times. A few 
weeks ago, two branches at the Minneapolis- 
Moline Company agreed, in view of the 
concern’s poor financial results, to defer for 
six months a recently-won raise of 10 cents 
an hour. Similarly, union members at the 
main plant of J. I. Case refused to endorse a 
walk-out to back up the demands of their 
leaders. Workers at the Lawn-Boy Manu- 
facturing Company recently ended an eight- 
week strike over wages and went back to 
work at the old rates. Hence, even the most 
militant union official concedes that the 
current slump will affect the automobile 
negotiations. Detroit, moreover, has been 
hit particularly hard. In the first three 
months of 1958, car production declined by 
31 per cent from a year ago, to 1,200,000 
units. In March alone, output was down to 
the lowest level since 1948. The cutback in 
assembly lines has had a sharp impact on 
employment. One out of every six workers 
in the Detroit area now is idle ; thousands 
more are working only two or three days a 
week. 

Under the circumstances, the long list of 
union demands appears less than realistic. 
Among others, these include relocation com- 
pensation or severance pay in the event of a 
works shutdown or move ; liberalisation of 
SUB, including larger benefits and an exten- 
sion to fifty-two weeks ; and an increase in 
pension benefits, involving not only bigger 
payments, but also a lowering of the eligibility 
age for retirement, from the present 65 to 60 
for people with twenty years’ service. The 
motor-car companies are likely to make some 
demands of their own regarding the pro- 
ductivity of labour, particularly in terms of 
production standards. The question of how 
much work an employee should perform has 
been a sore spot between management and 
the union for years. In fact, such disputes 
have been responsible for hundreds of small 
but costly “ wildcat’ strikes. Chrysler, in 
particular, has been plagued by this head- 
ache. Despite some improvement in the past 
two years, Chrysler officials claim that stan- 
dards at a number .of their works are well 
below average. But the entire industry is 
concerned over the matter. Moreover, 














although the issue has received little pub- 
licity, management also is unhappy about 
the high cost of the steward, or committee, 
system. Shop stewards, who are elected by 
various employee groups in a factory, take up 
grievances with the foremen, handle local 
union business and, in some cases, collect 
dues. Although they are on the company’s 
payroll, many spend most, or even all, of 
their time on union work. Besides the out- 
of-pocket costs involved, such non-produc- 
tive workers, according to some company 
officials, cause more grievances than they 
settle. In order to prove their value to union 
members, it is charged, shop stewards 
actually have been known to foment trouble. 

Thus, the demands and rebuttals are flying 
thick and fast. Nonetheless, the consensus 
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in Detroit is that in view of business con- 
ditions, there will be no strike. To be sure 
the UAW is building up its war chest to 
50,000,000 dollars by June 1, through a 
5 dollar per month assessment on members. 
That would support an eight-week walk-out 
at General Motors, and a much longer one 
at either Ford or Chrysler. With or without 
a strike, it is too early to predict what the 
UAW will settle for in its new contracts. 
What seems clear, however, is that any gains 
not only will fall far short of its original 
demands, but also well under the 21 cent-an- 
hour “* package ”’ won in 1955. In any case, 
the final terms are apt to depend as much on 
the state of the car market, to say nothing of 
the state of the American economy, as on 
the negotiations in Detroit. 


44in Semi-Continuous Hot Strip 
Rolling Mill at Aliquippa, Pa. 


A NEW 44in semi-continuous hot strip rolling 
mill, which is the first one in the American 
steel industry to be equipped with a fully auto- 
matic pr control system on the revers- 
ing rougher, has been put into production by the 
Jones and Laughlin Steel Corporation. The 
new facility (Figs. 2-5) is installed at the 
Aliquippa Works, in Pennsylvania, and will be 
able to roll over 100,000 tons of coiled strip steel 
per month. The product—coiled strip steel in 
varying gauges and up to 40in in width—will be 
used primarily in the electric-weld and con- 
tinuous-weld pipe mills, and in the manufacture 
of tin plate at the Aliquippa Works. 

The strip mill is designed to roll a slab equal 
to the full product of an ingot on most sizes and 
grades. The mill can roll coils weighing up to 
20,000 Ib. The speed of the reversing rougher 
and the maximum weight of slabs are more than 
ample to maintain the desired rate of tonnage in 
the finishing end of the mill. The new mill 
consists of a vertical scalebreaker, a two-high 
reversing roughing mill with attached edgers, six 
four-high finishing stands with three individually- 
driven edgers, and two revolving-mandrel down- 
coilers. A continuous record of the thickness 
and width of the strip is obtained immediately 
after passing the No. 6 finishing stand, by means 
of X-ray and width gauges. Maximum versa- 
tility for the new mill has been provided in the 
electrical installations. Every motor from the 
entry table of the reversing rougher to the finish- 
ing stands, the run-out tables and the down- 
coilers is an individual drive. 

Completely automatic operation of the revers- 
ing rougher is made possible by a new punched 
card programmed control system. With this 
system, the operator can insert an I.B.M. card and 
press a single button to initiate the complete 
rolling sequence for a given slab in the roughing 
mill. The speed and roll openings of the main 
rolls and vertical edgers, predetermined for a 
complete schedule by holes punched in an L.B.M. 
card, are rigidly controlled in the system to 
obtain the maximum utilisation of equipment and 
greater uniformity of product. The entry and 
delivery side guards, attached edgers, back and 
front tables, screwdown, mill direction, speeds 
and passes required, are all controlled in this 
operation. An I.B.M. card-reading unit trans- 
mits rolling data to a transistorised memory 
storage element. The memory element, which 
has the capacity to “ remember ” each phase of 
the roughing operation, directs an entire team 
of control units to act in the proper and most 
efficient operational sequence. The system is 
known as “ Prodac”’ (programmed digital auto- 
matic control) and was designed and developed 
by the Westinghouse Electric Corporation, 
working with the engineers of the steel company. 

The controls for the mill are situated in three 
pulpit positions. The card reader is situated in a 
raised pulpit in the immediate vicinity of the 
reversing rougher. The information handling 
equipment is situated in the mill motor room. 


The finishing stands are controlled from the 
speed-operator’s pulpit which is directly across 
from these six stands. The down-coilers are 
operated from a separate pulpit. 

The new mill is situated near the Aliquippa 
blooming mill. Two hot-scarfing units for 
blooms and slabs were installed at the blooming 
mill, as well as transfer facilities to the strip mill. 
These facilities permit the direct rolling of hot 
slabs without reheating. In addition, two new 
heating furnaces, rated at 150 tons of slabs per 
hour, permit the mill to operate independently of 
the blooming mill. The building housing the 
mill is 936ft long and 62ft wide. Two additional 
bays contain the slab yard, motor room and roll 
shop. All bays are serviced by overhead electric 
cranes. The General 
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been installed on i 
ee ee sections, 
These edgers are situated before No. 1 stand, 
after No. 3 stand, and after No. 5 stand. 
Completely automatic operation of the mill is 
possible. Under the new card-programmed 
system the mill operator can press a single button 
to initiate the complete rolling sequence for a 
given slab. The speed and roll openings of the 
edger and main rolls are predetermined for a 
complete schedule of up to nine passes by holes 
punched in a single punched Prepared 


opening from 6in to 44in in yin increments ; 
(3) mill speed, at 115ft, 300ft, 440ft, 715ft, 
880ft or 1100ft per minute ; and (4) edger speed, 
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Company. 
The sequence of oper- 
ation for the rolling of a 
slab to a coil follows this {, 


SYNCHRO- TIE 
TRANSMITTER MILL STAND 





pattern : a lift of slabs | “Diana [ kOe 
is deposited on the de- | Converter —— SYNCHRO. TIE 


piler at the entry end of 
the furnace in the proper 
rolling sequence. The 
depiler elevator is low- 


mill operator, the furnace charge is advanced to 
discharge the next slab. The pusher is then 


charging operator on a closed-circuit television 
system. The reversing mill operator will then 
turn out the slab call light. The discharged slab 
is advanced on the furnace delivery tables to the 
vertical edger approach tables by the reversing 
mill operator. From this point, the roughing 
operation is an automatic sequence controlled 
by “ Prodac.”” The complete rougher rolling 
sequence for each slab is initiated by a push- 
button. As the slab passes through the vertical 
scalebreaking edger, a width reduction is made 
to break furnace scale and furnish the desired 
slab width. After the head end is delivered from 
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are available. Also included on each 
notation to indicate the last pass. To make the 
mill operation completely automatic, a detector 
that responds to strip radiation is situated on 
each side of the mill. Each of i 


upon great alertness. 
In a single day, he may be responsible for rolling 
a number of i of from 
five or more passes to the product to 
be produced. For each these the 
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schedule, he must control the various tables 
associated with the mill, guides for aligning the 
material and water sprays. If there is an edger, 
he must also control the setting of the edger 
rolls. With many decisions to be made very 
rapidly, it is apparent that human error is 
possible, with consequent losses in production 
or product quality. A system which permits 
precise scheduled mill operation would obviously 
benefit both product quality and mill output. 
If a sequence of slabs is to be processed iden- 
tically, the operator needs only to press the pass 
advance button, and full automatic operation for 
the second schedule will occur. the second 
schedule is to be different, then pressing the 
schedule advance button will cause information 
from the second card in the reader to be ex- 
tracted and the new schedule will be executed 
automatically when the pass advance button is 
pressed. 

The system also provides for the automatic 
control of the scalebreaking edger and the 
descaling sprays. The scalebreaking edger 
adjustment and the scalebreaking edger 
guards automatically close after the last pass of 
the schedule so that they will be in a proper 
position to make the scalebreaking pass on the 
next slab and automatically open after the first 
pass of a schedule in order to be moved out of 
the way. Manual switches are still operative on 
these drives at any time required. The scale- 
breaker edger descaling sprays are turned on 
automatically whenever steel is in the scale- 
breaker. Time delay relays adjustable between 
0 and 3 seconds are incorporated to delay the 
turning on and turning off of the sprays to com- 
pensate for the distance between the scalebreak- 
ing edger and the sprays. A switch is available 
on the operator’s desk to select either manual 
or automatic operation of this set of sprays. 

Descaling sprays on the delivery side of the 
mill are turned on automatically on all even 
passes and stay on as long as steel is in the mill. 
A switch is available on the operator’s desk to 
select either manual or automatic operation of 
this set of sprays. It can be seen that this system 
uses pre-scheduling to relieve the operator from 
the heavy responsibilities of manual control, 
thus permitting him to monitor the operation 
and to operate associated auxiliaries. The possi- 
bility of errors is further reduced since each card 
contains inherent digital checking information. 

To illustrate the signal process operations in- 
corporated in “‘Prodac”’ controls, Fig. 1 represents 
a schematic diagram of the system for auto- 
matically controlling screwdown. In this system, 
information applying to screwdown is trans- 
ferred from punched card into storage by the 
I.B.M. card reader. An analogue signal repre- 
senting actual roll separation is transmitted from 
the mill to an analogue-to-digital converter for 
conversion into digital form. When the operator 
presses the pass advance button to initiate rolling 
operations, digital reference information for the 
desired roll separation is extracted from storage 
and supplied to the Fee on difference detector. 
At the same time, the signal eng oe to 
actual roll separation is passed to the digital 
difference detector. Here a subtraction opera- 
tion yields a resultant signal representing the 
difference between the actual and desired roll 
separation. This signal is then processed by the 
digital-to-analogue converter to yield an analogue 
signal for input to a magnetic amplifier. When 
output of this magnetic amplifier is supplied to 
a rotating regulator, an adjustable voltage drive 
adjusts the screws until roll separation is equal 
to that originally specified by the punched card. 
Similar processes for information storage and 
signal conversion, matching, and amplification 
are used to control mill speed, edger speed and 


edger opening. 


Passive Semiconductor Component 


A TWO-TERMINAL, passive semiconductor com- 
ponent having novel and highly useful character- 
istics has been developed at the Bell Telephone 
Laboratories. This component has a constant- 
current feature which makes it ideally suited for 
a current regulator in circuits where either the 
load or supply voltage vary over wide limits. It 
can also be used as a current limiter or pulse 
shaper. Its a.c. impedance is very high, making 
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it useful as a coupling choke or an a.c. switch. 
The device is closely related in principle to the 
field effect transistor and contains a single planar 
junction which is made by diffusion. Current 
passes parallel to this junction through a con- 
stricted region called the channel, which may be 
seen in Fig. 1. As the voltage across the device is 
increased, current increases and a depletion layer 
builds up which eventually reaches through the 
entire thickness of the channel. At this point, 








Fig. 1—Cross-sectional view of the ‘‘ Varistor ”’ 


called the “ pinch-off ’’ point, a further increase 
in voltage does not produce any increase in 
current. Eventually an avalanche breakdown 
occurs, as the voltage is increased still further. 
As shown in Fig. 2, between the pinch-off and 
breakdown points the current is essentially con- 
stant, and this is the region of maximum interest. 

At present the so-called varistors are fabricated 
by cutting dice from a slice of germanium or 
silicon containing a single diffused junction. The 
dice are heavily plated on all surfaces, and a 
circular trench is then cut into the diffused layer 
to within about 0-0001lin of the junction. This 
cutting requires a high degree of precision, since 
the characteristics of the final device depend 
heavily on the spacing between the bottom of 
the trench and the junction. In exploratory work, 
the trench is first cut with an ultrasonic tool and 
finished to the desired depth by etching. Leads 
are then attached by thermo-compression bond- 
ing or other convenient means. The character- 
istics of the device can be altered by varying such 











PINCHOFF POINT ane 

| | 

| ! 

0 ! 

i l 
Fig. 2—Group of characteristics of the ‘‘ Varistor ”’ 
parameters as channel depth, impurity gradient, 
length and width of pees and selection of 
semiconductor material. sing silicon, units 
pet been fabricated with a bre Soar current of 


mA, pinch-off voltage of 10V and break- 
dean of 150V. Current can be held constant 
to within 1 per cent over a voltage range of 20V 
to 120V. Germanium units with a rating of 10mA, 
pinch-off of 10V and breakdown of 25V have 
been made. It appears feasible at present to 
produce varistors which regulate current at 
any level between 10 microamperes and 10mA, 
and improvements in fabrication techniques 
should make higher current levels feasible. 
For circuit applications, a spam shunt capa- 
citance of the order of a few mmfd is present, 
which must be taken into consideration. In the 
constant current region, the ratio of a.c. imped- 
ance to d.c. resistance is typically 100 and may 
run as high as 1000, making it ideal as a coupling 
device. It differs from the conventional choke 
in that its a.c. impedance is constant over an 
appreciable range. 
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Field Effect Transistor Amplifier 


RECENT experiments at the Bell Telephone 
Laboratories concerning the transistor action at 
a semiconductor/electrolyte interface modulated 
by an electrical field have demonstrated amplifier 
operation at 1000 c/s with gain in excess of 15 db. 
The initial work on conductivity modulation at 
a semiconductor/electrolyte interface was carried 
oe ere an ee eae es H. Brattain 
and John Bardeen, at the 
during their early studies of transistor 
in eo conensof eintamediaanncnerteemeaed 
minority carrier injection at small area contacts, 
which led ultimately to the first point-contact 
transistor. The electrolyte field-effect employed 
in the present work was all but forgotten in the 
eee eek’ devine S tenenae eee 
and technology. The experimental device now 
developed uses a hexagonal rod-like crystal of 
very pure zinc Sony as the semiconductor, 
immersed in a conducting 
A platinum electrode placed nearby serves as the 
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grid element. Because zinc oxide is a 
energy-gap semiconductor, it can pte 
in a high enrichment condition, with o 

the crystal cathodically biased oaicoe 

the solution, and the other end i wa biased. 
Somewhere in between is a neutral point which 
is unbiased, where the 
right up to the surface of 
neutral point shifts back 
influence of varying biasing grid voltages, 
resistance of the 
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Personal and Business 


Appoimtments 


Mar. E. F. Lieprecur has been elected president of 
Se eer 

Capram G. J. A. Lumspen, D.S.C., R.N.(Ret.), 
has folned the stall of Deces Radar, L4d 

Mr. M. F. J. Wricut has been appointed sales 
director of the Reigian company of Black and Decker, 


Mr. Norman ROLasTon, development engineer 
of B.LP. Tools, Ltd., has been appointed a director 
of the company. 

RaptatTion, Ltd., has announced the retirement of 
Mr. Frank Brinsley from the post of radiation tech- 
nical service manager. 

Ma. F. J. Wa.tace, F.C.LS., has been appointed 
secretary of Marshall, Sons and Co., Ltd., in succes- 
sion to Mr. A. Makin. 

Mk. S. F. Smrrx has been inted sales manager 
of the Industrial Instruments Division of Firth Cleve- 
land Instruments, Ltd. 

Mr. J. Bec has been appointed manager of the 
research laboratories of The General Electric Com- 
pany, Ltd., at Wembley. 

Tae Mersey Docxs AND HarsBour Boarp has 
announced that Mr. J. D. cs Saner, M.C., M.1.C.E., 
has been appointed engineer-in-chief. 

THe MARCONI INTERNATIONAL MARINE Com- 
MUNICATION Company, Ltd., has appointed Mr. J. W. 
Dick as its representative in Singapore. 

Mr. = ee ing Hex epee ne a 
appointed manager of t arine and Industria 
Division of A.C.V. Sales, Ltd., upon the retirement 
of Mr. P. J. Sims. 

Dr. R. F. Gowpsrerms, managing director of 
British Oxygen Chemicals, Ltd., has been appointed 
managing director of Carbide Industries, Ltd., and a 
director of Odda Smelteverk. 

Sm Jostan Eccies, M.LC.E., M.1.Mech.E., 
M.LE.E., has accepted the invitation of the Associa- 
tion of Supervising Electrical Engineers to succeed 
Sir Harold Bishop, M.I.E.E., as president. 

Mr. F. C. Brooxer, A.M.LE.E., has been 

appointed engineer-in-charge, London (Sound) of 
the B.B.C. Engineering Division, in succession to 
Mr. Cc. E. Bottle, who has retired after thirty-four 
years’ service. 

Tue Unrrep Kincpom Atomic ENERGY AUTHORITY 
has announced the appointments of Mr. P. T. Fletcher 
as a deputy managing director, Mr. H. V. Disney as 
director of engineering and Mr. R. V. Moore as 
eras of reactor design. 

R. THOMAS JOHNSTON, C.H., chairman of the 
Nowth of Scotland Hydro-Electric Board, has been 
elected president of the British Electrical Development 
Association in succession to Viscount Chandos. 
Lieut.-Colonel E. H. E. Woodward, M.I.E.E., has 
been elected a vice-~ an Mr. W. N. C. Clinch, 
M.LE.E., and Mr. T. E. Daniel, M.LE.E., have been 
elecied chairman and vice-chairman respectively of 
the Association's council. 

THe MINISTRY OF © ag ob Reg announced the 
appointment of Mr. W. Brown, B.Sc., M.I.M.E., 
as a deputy chief inspector of mines and quarries. 
Mr. W. Widdas, M.LMin.E., has succeeded Mr. 


Mr. N. F. Wilson has succeeded Mr. Hyde. 


VICKERS, Ko ag announced the following 
appointments in its various companies :—Mr. 
7B A H. Robbie has become i i 


Rage ate Ltd., Vickers-Armstrongs 
ae ea (Shipbuilders), 


ractors), Lid., 

Mienien Pts ee of Mr. E. J. Waddington 
Ron Recent Mr. Robbie has 
veal Uaen Aoouieaen of finance of Vickers, 

Lid. —_ Vickers- Ltd. Mr. A. Storey 
oa member of the 

nel of V! 5 ptr Don neers), Ltd., and 


(Engi 
manager of eg ye a works, following the 


D. Ophia as managing 


sppointment of Mr. W. 


become executive 
Pan ce Ltd., on atomic business, based in 
path and th Mr. Harry Fothergill, the company’s 


ee ae ae Mr. J. O. M. Fisher 
will relinquish the managing directorship at the 
Humber ving Dock and Engineering y, 
Ltd. (a subsidiary of Richardsons eer pee , on 
June 30 on ing retirement age, but will continue 
to be a director. Mr. A. A. E. Wise, at present works 
director, becomes managing director. 


Business Announcements 


STEELE AND COWLISHAW, Ltd., Stoke-on-Trent, has 
become a member of the Baker Perkins, Ltd., group 
of companies. 

Witp-BarrieLD ELectrric FurRNaAcgs, Ltd., states 
that its Canadian office has been moved to 77, 
Grenville Street, Toronto, Ontario. 


C. J. C. Devetopments (Portsmouth), Ltd., has 
become a member of a group in which the parent 
company is Cope, Allman and Co., Ltd., Birmingham. 

THe Hunstet ENGINE Company, Ltd., Leeds, has 
formed a new company entitled Hunslet Locomotives 
Canada, Ltd. The registered offices are at Hailey- 
bury, Ontario. 


F. Perkins, Ltd., Peterborough, announces the 
formation of a new company, F. Perkins Kunden- 
dienst G.m.b.H., Hanauerstrasse 43, Aschaffenburg, 
Germany, to deal with after-sales service in Germany. 

PatcHeTt Sree. Constructions (Pry.), Ltd., 
Cape Town, will be known in future as Unisteel 
Structural (Pty.), Ltd. The company is now a 
wholly-owned subsidiary of the United Steel Com- 
panies, Ltd. 

HiGH Duty ALvoys, Ltd., states that its Scotland 
and Northern Ireland area sales office is to be trans- 
ferred on June 2 to Atholl Avenue, Hillington, 
Glasgow, S.W.2 (telephone, Halfway 5274; tele- 
grams, High Duty, Glasgow). 

MULLARD, Ltd., announces the formation of a 
“ government and industrial valve division’ which 
will for the most part take over the activities of the 
communications and industrial valve department and 
the Government radio valve department. 


THE MOLysPEED CORPORATION has been formed by 
Mr. Stephen Gensinger at 880, Bloomfield Avenue, 
Clifton, N.J., to organise the sale and distribution of 
the molybdenised motor lubricants manufactured by 
Rocol, Ltd., Swillington, Leeds. Mr. J. G. Gershon, 
sales director of Rocol, Ltd., is visiting the firm’s 
selling agents in Canada. 


CONTINENTAL CAN ComPANY, INC., New York, and 
VacuuM RESEARCH (CAMBRIDGE), Ltd., Cambridge, 
have formed a British company entitled Vacuum 
Metallizing Processes, Ltd., for promoting and 
licensing, in all territories outside North and South 
America, their process for the metallising in vacuum 
of plastic films and paper. 


ARMSTRONG SippeLey Motors, Ltd., has con- 
cluded an t under which it will manufacture 
at Brockworth Maybach diesel engines, such as are 
used on British Railways Western Region. The 
agreement announced in these columns on July 13, 
1956, is not to be exploited ; the Maybach engines 
and the small air-cooled units will be the only A.S. 
diesels. 


Contracts 


W. anp C. Frencu, Ltd., has been awarded a 
contract the Essex County Council, valued at 
£248,463, for the construction of a by-pass to Ingate- 

the London-Grea 


Chelmsford. The scheme has been prepared for the 
Minister of Transport and Civil Aviation by his agent 
authority the Essex County Council, County Surveyor, 
Mr J. Berry, M.LC.E. 

A. F. Farr, Ltd. has been awarded a contract by 
the Minister of Transport and Civil Aviation, valued 
at £761,000, for building an underpass on Western 
Avenue, at its junction with Hanger Lane in Middle- 
— net we 9 ga have twin 24ft pa Cg 

itional 24ft carriageways branching from 
sides to form a surface connection with the 

North Circular Road for turning traffic. Hanger 
Lane is part of the North Circular Road, A.406, and 
junction with Western Avenue is one of the most 
pera traffic distribution centres in north-west 

Between 8 a.m. and 8 p.m. more than 
40,000 40,000 vehicies pass through the junction, of which 
more than a third are commercial vehicles. The 
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tract includes a new stretch of twin 30ft carriageway 
extending about 400 yards eastwards from the under- 


pass and a pedestrian subway at Park Royal Station. 
The underpass was desi by Messrs. Rendel, 
Palmer and Tritton, consulting engineers. 

Tue joint tender of Fitzpatrick and Sons (Con- 
tractors), Ltd., Holland & Hannen and Cubitts, Ltd. 
and Lehane, Mackenzie an and Shand, Ltd., valued at 
about £1, 500,000, has been accepted for the second 
section of the St. Albans By-pass, which ferms the 
southern end of the London-Birmingham motorway. 
This section, nearly 5 miles long, is expected to be 
finished by the end of next year. The by-pass is in 
the form of an inverted Y, and the second section 
consists of the western leg, leaving the first section at 
Beech Tree, a point due west of St. Albans near the 
A.414 crossing, and joining the Watford By-pass near 
Aldenham. The whole by-pass will cost some 
£6,000,000. The second section was designed for the 
Minister by the Hertfordshire County Surveyor, 
Lt.-Col. C. H. ffolliott, B.A., M.I-C.E., with the 
exception of the bridge at the fly-over junction at 
Waterdale, where the new road will cross the North 
Orbital Road. This was designed by Sir Owen 
Williams and Partners. Twin reinforced concrete 
carriageways will be provided throughout the by-pass. 
Those from the junction with the London-Yorkshire 
Motorway at Pepperstock to Beech Tree will be 
36ft wide, and those southward from this point will 


be 24ft wide. 
Miscellanea 


ConTINUOUS GALVANISING LiINnE.—In the descrip- 
tion of the continuous galvanising line at the Ebbw 
Vale works of Richard Thomas and Baldwins, Ltd., 
which appeared in our issue of May 16, it should 
have been stated that the Head Wrightson Machine 
Company, Ltd., of Middlesbrough, was the main con- 
tracting firm for the line. This firm sub-contracted 
the whole of the furnace equipment—including the 
flame cleaning, annealing, galvanising furnaces and 
furnace atmosphere generating plant—to Birlec, Ltd. 

SHIPPING CENTENARY.—To mark the centenary of 
the founding of the Shaw Savill Line the company 
has published a booklet which outlines its history 
from the sailing of the “* Lord Ashley ’’ for Auckland 
on May 28, 1858. The booklet describes difficulties 
and developments in both the carrying of passengers 
and cargo with particular reference to the voyage of 
the “ Dunedin ”’ in 1882 with the first cargo of frozen 
meat. Illustrations trace the transition from sail to 
steam and the changes in the fleet, and include the 
latest passenger liner the “‘ Southern Cross.” 

SuB-MINIATURE COAXIAL RADIO-FREQUENCY CABLES. 
—A new range of very small coaxial radio-frequency 
cables with overall diameters of less than '/,in 
has been introduced by British Insulated Callender’s 
Cables, Ltd., 21, Bloomsbury Street, London, W.C.1. 
A typical cable in this range has an inner conductor 
of 1/0-0214in silver-plated copper-covered steel wire 
insulated with solid polythene, plain-copper-wire- 
braided and nylon-sheathed to an overall nominal 
diameter of 0-068in. An alternative sheath of black 
high density polythene is also available. The cable 
has a characteristic reo RY of 50 ohms and a 
capacitance at 1 kc/s of 30 ot per foot. Cables of 
similar construction but having a _ characteristic 
impedance of 75 ohms are due to be available shortly. 


STRESS-RELIEVED ALUMINIUM PLATE.—The thick, 
high-strength, stress-relieved aluminium alloy plate 
processed at Rogerstone (see page 437, March 2! last) 
is specified in detail in a booklet, “ Noral Stress- 
Relieved Plate,”’ now available from the Northern 
Aluminium Company, Ltd., Banbury, Oxfordshire. 
Quality control is by ultrasonic flaw detection; flaws 
appearing over */gin diameter are marked in plan 
position and their approximate depth shown, while for 
flaws appearing larger than a tin hole acceptance is 
at the customer’s discretion. No flaws appearing 
larger than a jin hole are tolerable. Thickness is 
confined within tolerance for plates up to 72in wide, 
and for narrower a tolerances may be 
specified for aircraft — The materials avail- 
able include “ Alcl 

VEHICLE LIGHTING REGULATIONS.—Under the Road 
Vehicle Lighting (Amendment) Regulations, 1958, 
which come into force on June 2, the minimum height 
for head lamps on new vehicles is reduced from 
2ft 2in to 2ft. Obligatory rear lamps and reflectors 
on vehicles registered for the first time on or after 
April 1, 1959, and on all other vehicles after October 1, 
1967, will require to joe: a with B.S.I. 2516 and 2515 
respectively and be marked with the relevant speci- 
fication number and grade (“ Cycles,” “Grade 1” 
or “ Grade 2”) and with the maker’s name or trade 
mark. When a goods vehicle carries a load projecting 
to the rear so that the tail lights and reflectors “would 
not be visible from a reasonable distance ”’ lignts and 
reflectors must be carried as if the rear of the load 
were the rear of the vehicle. 
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British Patent Specifications 


When an invention is communicated abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application; the second date, 
at the end of the abridgment, is the date of publication of the 


complete specification. Copies of “igo may be obtained 
at the Patent Office Sales Branch, 15, Sout ton Buildings, 
Chancery Lane, W.C.2, 3s. 6d. each. 


WEIGHING MACHINES 


794,504. November 25, 1954.—BEARING FOR WEIGH- 
ING SCALES, The Berkel Auto Scale Company, Ltd., 
Minerva Road, Park Royal, London, N.W.10, com- 
municated by Maatschappij van Berkel’s Patent 
N.V., of Keileweg 5, Rotterdam, Holland. 

The invention relates to a knife edge bearing for 
weighing scales comprising a number of independently 
movable knife-edge supporting means each support- 
ing surface of which occupies a plane tangential to 
the knife edge and which are disposed pairwise at 




















No. 794,504 


different angles so that an essentially V-shaped 
trough is formed. Referring to the drawing, the 
knife A is attached to the rest of a weighing mechan- 
ism and rests in a V-shaped trough, formed by the 
top surfaces of bearing plates B, C, and D and E£, 
which are positioned in pairs in the same plane, the 
plane containing the top surfaces of the plates B and 
C intersecting that containing the top surfaces of the 
plates D and E, and both planes being tangent to the 
knife edge. A bore is provided centrally in the 
bottom side of each of the bearing plates B, D, C and 
E and into each bore there is pressed an end of a 
resilient stem of circular cross-section, F, G, H and 
J respectively, and preferably consisting of lengths of 
piano wire. The stems are mounted in bores in the 
oblique surfaces of a support K. The stems are 
stressed due to axial compression and generally due 
to bending forces. The latter originate from the fact 
that the direction of application of pressure exerted 
by the knife on the plates does not coincide exactly 
with the axes of the stems. When the stems are not 
exactly perpendicular to the knife edge, they will bend 
a little, thus resulting in the knife continuing to rest 
evenly on all the plates—May 7, 1958. 


INTERNAL COMBUSTION ENGINES 
794,620. March 12, 1956.—IMPROVEMENTS RELATING 

To Pistons, Gustav Ospelt, Herrengasse, 70, 

Vaduz, Liechtenstein. 

As shown in the drawing of a scraper ring assembly, 
the thickness of the oil film is greatly exaggerated. 
In the piston A two oil scraper rings B and C are 
inserted in the proximity of its lower edge, the oil 
scraper ring B being of smaller radial width and, 
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No. 794,620 
consequently, ting lesser tangential forces than 
the ring C. oil wiping process is accomplished 


during the downward stroke of the piston. oil 


THE ENGINEER 


film on the cylinder wall D in thickness E is first 
reduced to the lesser thickness F by the scraper ring B. 
The thickness of the oil film E can in practice extend 
up to one-tenth of a millimetre. By means of the oil 
scraper ring B this oil film is reduced to about 0-01mm. 
The oil film thickness G of about 0-00imm, 
desired to keep the oil consumption of the engine 
within reasonable limits, is attained by means of the 
second ring C. Each of the two oil scraper rings thus 
reduces the thickness of the oil film to about one- 
tenth of the previous amount. The return bores 
of the ring B are of a considerably larger section than 
the return bores J of the ring C. The bores J should 
be just large enough to permit the oil wiped off by 
the ring C to flow off into the interior of the piston. 
If these sections are too large, a return of oil is liable 
to occur, resulting in an undesirable increase in 
thickness of the oil film G pon into the com- 
bustion chamber.—May 7, 1958. 


TUBE AND PIPE COUPLINGS 


794,580. June 17, 1955.—Pree CoupLinos, Kirk and 
Co. (Tubes), Ltd., 74, Paradise Street, London, 
S.E.16, and Henry John Banfill, of the Company’s 
address. 

The invention relates to a coupling for intercon- 

necting the opposed ends of two co-axial pipes or the 

equivalent, e.g. fittings comprising pipe-like inlets or 
outlets. Referring to the drawings, the coupling 
comprises a two-part housing consisting of two sub- 
stantially identical half-cylindrical or trough-like 
members A. Conveniently, the two parts of the 
housing are formed with lugs B which receive clamp- 
ing bolts C which enable the parts A to be urged 
towards one another so as to sandwich or squeeze 
rubber, plastic, or fibre bushes D, on the pipe ends E 
between the pipe ends and the inner faces of the parts 
of the housing. The inner face of each part A of the 
housing is formed with substantially semi-circular or 
circumferential ribs and grooves and the outer cir- 
cumferential face of each of the rubber bushes is 
shaped correspondingly. Thus, each bush D may be 
formed adjacent to its outer end with a circum- 
ferential groove F which is engaged by complementary 
ribs G on the inner faces of the two parts of the 
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No. 794,580 
housing and also with a circumferential rib H which 
engages, for a greater part of its axial in 
corresponding grooves in the housing. erably, 


the axial length of the circumferential ribs H on the 
rubber bushes is slightly greater than the comple- 
—- grooves in the housing, so that the meeting 
ends of the bushes overlap a central circumferential 
t is rather 


and urged very tightly into contact with one another 
to effect the seal. Preferably, the rib K is of slightly 
larger diameter than the ribs G so that it effects a 
final action on the 


833 
WELDING APPLIANCES 
794,457. February 8, 1956.—Srup WELDING, 
British Company, Ltd., 


i Oxygen 
House, Cleveland Row, St. James’s, London, 


The invention relates to stud welding and 
larly to an improved ferrule for the 
welding end of the stud. Referring to the drawing 





No. 794,457 


it will be seen that the body of the ferrule comprises a 
lower a A and an cylindrical 
portion B of reduced diameter. The ferrule is of 
refractory material and the bore is coated with 
fluxing material prepared from aluminium powder, 
potassium oxalate, gold size and turpentine as des- 
cribed in the specification. In practice ferrules are 
dipped in a suspension containing the fluxing material 
and an adhesive and then rambled in an open mesh 
rumbler to maintain an even coating internally while 
excess material is removed from the external surface. 
Radial grooves C formed in the lower end of a ferrule 
vent formed during the welding a 
stud D which is to be welded to the iece has a 
section of reduced diameter E adjacent tts welding 
end and a still smaller fusible tip F. In operation, the 
stud is inserted into the holder of the welding - 
ratus and the ferrule attached to its holder. 

base of the ferrule and the fusible tip are then 
brought into contact with the workpiece and the high 
current flowing through the tip causes it to fuse 
rapidly. This causes some of the fluxing material on 
the ferrule to volatilise and become effective, thus 
rapidly stabilising the intense arc which forms 
between the workpiece and the reduced portion of 
the stud. More fluxing materials from the feriale 
are released as the arc consumes the portion 
of the stud and the latter is then forced into the 
molten pool formed in the workpiece to effect the 
weld. The ferrule is finally removed from around the 
stud.—May 7, 1958. 


ROAD TRANSPORT 


793,302. July 13, 1954.—SpRING WHEELS FOR 
VeHIcLes, Albrecht-Wolf Mantzel, Forststrasse 

74, Stuttgart-W., Germany. 
According to the invention there is provided a 
spring wheel for vehicles in which the rim is mounted 
on the hub through two annular resilient spring 
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794,057. October 19, 1955.—Enp ANCHORAGES FOR 
Str ENGINEERING, 
Franz Kohler, 5, tz, Vienna ¥, 





1958. 
GOVERNORS 
794,121. May 16, 1955.—FLu 


Motor Company, 


Governors, The 
Ltd., a 


The invention relates he be ap" ioe 
operate fluid pressure, for its o 
new or Pr cme application of a fluid governor, for 
control or other purposes, to ven machines, 
in which it is required to actuate one or more control 
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No. 794,121 





valves or other elements in direct proportion with 
engine . As shown in the drawing, an engine 
driven gear pump A draws liquid from a reservoir B, 
and returns it thereto by way of a delivery pipe C. 


within 
of the deli i ich it controls or restricts. 
A small ase eaunis tenging E, taken off the delivery 
i between the pump outlet and the valve D, is 
connected to the device F, such, for example, as an 
engine speed indicator, which requires to be actuated 
directly in proportion to engine speed. The charac- 
teristic of the variable restriction disc D is that its 
i is free to distort rate cee the influence a 
pump delivery pressure in s manner that 
space defined between periphery and the 
pipe increases s ly with pump 
pressure, but the rate of increase of the valve 
or annuar space decreases with increase of 
id pressure and is such as to maintain in the tapping 
a static pressure which varies directly in 
engine speed. This characteristic of the valve 
isc DP is attained by making it of progressively 
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to be reliable 
to become choked due to dirt 
ing force can 

i igh, so that controls may be directly 
coupled to the governor, so di ing with the need 
for extra servo assistance.—April 30, 1958. 


British Standards Institution 
Sd Department of the See Ay tyre nen wie 
MASTIC ASPHALT FOR ROOFING 


No. 1162: 1957. Since this British Standard was 
i in 1944 


tes, the method of determin- 
and recommendations for 


ing the hardness number, 
the ication of mastic asphalt for roofing—the 


ing based on British of 
Practice CP. 114.201. ; ; 

In connection with B.S. 1162, there is a “ certifica- 
tion ae” nee. Sater SA eaters WOO agrec 
to inspection and test by B.S.I. may be li to 
use the Institution's “ Kite” mark. It is understood 
that members of the Natural Asphalte Mine-Owners’ 
and Manufacturers’ Council will, in fact, use the mark 
on their products as an independent guarantee of 
quality to users. 


WROUGHT ALUMINIUM FOR ELECTRICAL 
PURPOSES—DRAWN STRIP 
WROUGHT ALUMINIUM AND ALUMINIUM 
ALLOYS FOR ELECTRICAL PURPOSES— 
BARS AND SECTIONS 


No. 2897:1957. Price 4s.; No. 2898 : 1957. 
Price 5s. These two new British standards form a 
series with B.S. 2627 “ Wrought aluminium for 
electrical Wire.” B.S. 2897 deals with 
drawn strip used for electrical conductors such as 
windings for rotating electrical machines or trans- 
formers ; its requirements are suitable for controlling 
the quality of electrical purity aluminium strip sup- 
plied for general electrical components made to 
other British standards. B.S. 2898 deals with bars 
and sections used for electrical conductors such as 
busbars, and components of switchgear ; its require- 
ments are suitable for controlling the quality of 
electrical purity aluminium and aluminium alloy 
supplied for components made to other British 
Standa: 


rds. 

Because of the rapid developments in the applica- 
tion of aluminium for electrical purposes, arrange- 
ments have been made for both these standards to 
be reviewed in about two years’ time. For this 
reason users of B.S. 2897 and B.S, 2898 are invited 
to submit to the British Standards Institution any 
comments and suggestions on which to base the 
intended revisions. 


ROUND STRAND AND FLATTENED STRAND 
STEEL WIRE SUSPENSION ROPES FOR 
LIFTS AND HOISTS 


No, 329 : 1957. Price 6s. The suspension ropes 
dealt with in this second revision of the British 
Standard first published in 1928 are for use with 
lifts or hoists having cars or platforms carrying 
passengers or goods, and working in guides. The 
new publication incorporates an extensive amend- 
ment of the text, a revision of all tables, and a widen- 
ing of the scope to include dual tensile ropes. In 
addition, flattened strand rope of 6 by 25 construction 
has been included. 

are of “Lang’s Lay” or 


The ropes specified 
“Ordinary Lay,” from in to in diameter. 


May 30, 1958 


uirements for construction, breaking strength 
and weight are summarised in three tables relating 
to ropes in the following “ groups”: 6 19, 
8 by 19, 6 by 25. The various constructions referred 
to in the tables and the clauses are illustrated by six 
line diagrams, 
Among information in a six-page appendix are 
i on size of drums, sheaves and 
pulleys ; factor of safety ; storage and installation and 
maintenance, To enable a manufacturer to interpret 
clearly a client’s requirements, an appendix lists 
ten items of information which should be supplied 
with an inquiry or order. Another appendix lists 
eight items of information to be given to the purchaser 
by the manufacturer, if so requested. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the Time and PLACE at which the meeting is 
to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Mon., June 2.—Leeps BRANCH: Great Northern Hotel, Leeds, 
Annual! General Meeting, 7 p.m. ye NortH East LoNnpoN 
BrancH: Angel Hotel, Ilford, Annual General Meeting, 
7.30 p.m. ye SHerFiIFLD Brancu: Royal Victoria Station 
Hotel, Sheffield, Annual General Meeting, 7.15 p.m. 

Tues., June 3.—SouTH-East LONDON BRANCH: Eltham Green 
School, Queenscroft Road, Eltham, London, S.E.9, Annual 
General Meeting, 7.15 p.m. West LONDON BRANCH : 
Windsor Castle Hotel, 134, King Street, Hammersmith, 
Annual General Meeting, 7 p.m. 

Wed., June 4.—-MANCHESTER BRANCH : 
Square, Manchester, Annual General 

NorTH LONDON BRANCH: * ¥ 

nes, Harringay, London, N.4, Annual 
7.15 p.m. &% NOTTINGHAM BRANCH : Nottingham Mechanics’ 
Institution, Trinity Square, Nottingham, Annual General 
Meeting, 7.15 p.m. y& PRESTON BRANCH: R.A.F.A. Club, 
East View, Preston, Annual General Meeting, 7.30 p.m. 

Thurs., June $.—SOUTHAMPTON BRANCH: Pilgrim Room, 
a Hotel, Southampton, Annual General Meeting, 

p.m. 

Fri., June 6.—BRISTOL AND West OF ENGLAND BRANCH : Grand 

Hotel, Broad Street, Bristol, Annual General Meeting, 7.45 p.m. 
LIVERPOOL AND District BRANCH : Liverpool ineering 
Society, 9, The Temple, 24, Dale Street, Liverpool, 2, Annual 
General Meeting, 6.30 p.m. STOKE AND CREWE BRANCH : 
Ey Hotel, Hanley, Stoke, Annual General Meeting, 
-30 p.m. 


Meeting, 


CHEMICAL SOCIETY 


Thurs., June 5.—FARADAY Lecture: Large Chemistry Lecture 
Theatre, Imperial! College of Science and Technology, South 
Kensington, London, S.W.7, “ The History of the Isoprene 
Rule,”’ L. Ruzicka, 7.30 p.m. 


INCORPORATED PLANT ENGINEERS 


To-day, May 30.—BIRMINGHAM BRANCH: Imperial Hotel, 
Temple Street, Birmi , “ Ideas and Problems,”’ 7.30 p.m. 

Tues., June 3.—LONDON BRANCH : Royal Society of Arts, John 
Adam Street, Adelphi, Strand, W.C.2, Debate, “ In Planning a 
New Factory the Plant Engineer and not the Architect Should 
Have the Final Authority,’’ 7 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, May 30.—NortH SCOTLAND Susp-Centre: Robert 
Gordon's Technica! College, Aberdeen, Scottish Centre Annual 
General Meeting, 7.30 p.m. SouTu-East ND SuB- 
Centre: Robert Gordon’s Technical College, Aberdeen, 
Scottish Centre Annual General Meeting, 7.30 p.m. SouTH- 
West SCOTLAND SuB-CENTRE;: Robert Gordon's Technical 
oe Aberdeen, Scottish Centre Annual General Meeting, 


30 p.m. 

To-day to Sunday, May 30 to June 1.—UTILIZATION SECTION : 
Section Visit to Porthcawl. 

Sat., May 31.—Suppty Section : Section Visit to Leatherhead. 


INSTITUTION OF MECHANICAL ENGINEERS 


Sat., May 31.—SoOuTHERN BRANCH: Visit to the Portsmouth 
Generating Station, Gunwharf Road, Portsmouth, 2.30 p.m. 
% Lonpon Grapvuates’ SECTION: Visit to Micanite and 
Insulators, Ltd., Blackhorse Lane, London, E.17, 9.30 a.m. 

Wed., June 4.—SOUTHERN BRANCH: Visit to Underwood 
Business Machines, Ltd., Crowhurst Road, Hollingbury, 
Brighton, 2.30 p.m N GRADUATES’ : Visit 

to British Thomson-Houston Company, Rugby, 10.15 a.m. 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 


Mon., June 2.—12, Great George Street, Westminster, London, 
S.W.1, Annual General Meeting, 5 p.m. 


Advanced Engineering Courses 


The Design of Industrial Experiments. INstrruTE For ENGINEER- 
ING PRODUCTION, UNIVERSITY OF BIRMINGHAM, “ Southfield,’’ 
16, Norfolk Road, Edgbaston, Birmingham, 15. Residential 
executive course. Monday, June 30, to Friday, July 4. Fee 
thirty guineas. 

Control and Instrumentation of Reactors. REACTOR SCHOOL, 
ATOMIC ENERGY RESEARCH ESTABLISHMENT, Harwell, Berkshire. 
Monday, October 6, to Saturday, October 11. Fee twenty-five 
guineas. 

Standard Reactor School Course. HARWELL REACTOR SCHOOL, 
ATomic ENERGY RESEARCH ESTABLISHMENT, Harwell, Berk- 
shire. The first six weeks of the course, commencing Sep- 
tember 1, will be held jointly at , Bradford and 
Salford Colleges of Ad ee we ag the remaining part 
of the course, commencing October 15, will be at Harwell 
Reactor School. The course finishes on December 23. Fee 


£250. 

Statistical Quality Control and A Sampling. CoLLecr 

OF SS. Gosta Green, birmingham, 4. Three-week 
ing Monday, Septem! 8. 


devoted to lectures by 
ists from industry and to visiting the works of firms 
employing quality control. 
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FRANCIS CAIRD INC. 


420 Lexington Ave., 
New York. 17, N.Y. 


This establishment, located at Grand Central Terminal, 
in Central New York (with branches in Mid-West and 
associate companies Toronto, Montreal, Vancouver) was 
set up largely to further the sale of British and European 
equipment for Oil, Chemical, Marine, Process, and Power 
Generating Industries. 

Manufacturers, who feel that a close contact in all or 
any of these areas would be to their advantage, are 


invited to submit details to : 


FRANCIS CAIRD LIMITED 


Africa House, Kingsway, London, W.C.2. 
Milburn House, Dean Street, Newcastle. 


National House, St. Ann Street, Manchester. 
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SPRAY 
NOZZLE 


NON-CLOGGING 
INVOLUTE TYPE 


"to 3” Dia. Inlet. 
Capacities 2} to 12,000 G.P.H. 







For Water Cooling, Gas Washing, 
Dust Laying and other purposes. 


LEDWARD % BECKETT 


PARLIAMENT MANSIONS e ABBEY ORCHARD ST. 
PHONE: ABBEY 5429 LONDON, S.W.I. 


























Weare now booking capacity for our New Modern Foundry at Halesowen. 





Design 
Capacity 
Available 








We have teams available to undertake design detailing and 
development in the following fields: 


MECHANICAL ENGINEERING 
AERONAUTICAL ENGINEERING 
SPECIAL MACHINES & PROJECTS 
SERVO MECHANISMS & AUTOMATION 
MECHANICAL HANDLING 

PLANT LAYOUT 

PRODUCTION TOOLING 

CHEMICAL PLANT 


ph gen. cas of STRUCTURE & REINFORCED CONCRETE 
** BLUEBIRD ” was a — 

special project 

undertaken by NORRIS BROTHERS Lid. 


53, Victoria Street, S.W.1. 
Tel: ABBey 6132 


62, CHURCH RD., BURGESS HILL, SUSSEX 
Tel: BURgess Hil) 85678 











TS Ba 
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Control and regulation 


Valves to regulate flow, and to perform a variety 
of safety and other functions, under almost any 
conditions of service, are manufactured by 
COCKBURNS OF CARDONALD 

The range of standard Cockburns’ valves covers 
the majority of applications, and the design staff 
have the experience and knowledge to develop 
valves for special purposes. 


COCKBURNS VALVES 


COCKBURNS LTD CARDONALD GLASGOW sWI 





London Office: 175 Piccadilly London WI 
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942-948 Sstoun, 
Glasgow, W 4. 


Scotstoun 3407 










t 
Wweripeon 1389 






4 
-10 Trundleys Road, 
7 London, 5.£.8. 

BER. 4794 






Wherever you are the Zanogen Re-grinding Service is within convenient 
reach. Each Depot is equipped to handle the most modern machine knives 
and is backed by our long years of experience in the actual manufacture 
of all kinds of Machine Knives and Shear Blades. 

Solve your re-grinding troubles by writing or telephoning your most 
convenient Depot. 


W. FEARNEHOUGH LIMITED 


GARDEN STREET WORKS, SHEFFIELD, 1 
Established 1832 

















| , 
HIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS 




















HEAT & WEAR RESISTING UPTO 10 TONS 
ats io SPHEROIDAL GRAPHITE /RON & STEEL 
MACHINING 


R. GOODWIN & SONS (ENGINEERS) LTD. 





IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: Stoke-on-Trent 23612 
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FOR 


CRANES 





10-ton Steam 







: Stonsat 


10-ton ptee 14ft. radius free. 





4-TON DIESEL 


“ ’ N pate fing 3 - <seo cm 
AWN SHUNTING 
: \ paar ache STEAM ELECTRIC DIESEL 
ie ANS wee ggaagane DIESEL-ELECTRIC CRANES 
“Se, ‘ ways. 
\ \N 


Sigs 


, 


ee erereemmmme es Oe A ———— 
TAYLOR & HUBBARD | 


MALLEABLE tt aD 


ANNEALED IN THE MOST MODERN 
GASEOUS DECARBURISING PLANT 


Excellent Physical Properties 
From: 


PLATT MALLEABLE CASTINGS LTD. 
CLIVE FOUNDRY . LEAMORE - WALSALL 











P37 
































in Forgings and 





Cary, specialists 
Pressings, have been suppliers to 
all sections of Industry for over 
100 years. The _ result—skill and 


capacity, competitive 





prices and service are 








assured. Cary for 


Sf & “Craftsmanship.” 


CARYY, Muchas 


WILLIAM E. CARY, LTD., RED BANK, MANCHESTER, 4 


Main Scottish Factory: Blantyre Industrial Estate, High Blantyre 
and at Aberdeen, Dundee, Carlisle, Stoke-on-Trent, London, Coventry and Salford 
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For gases such as Town, Natural, Sludge, producer, 
Mansfield, Propane, Butane, and proprietary mixtures— 
Calorgas, Bottogas, and Scottish Rural Gas etc. 

Each burner is fitted with a suitable calibrated gas jet, ensur- 
ing perfect controlled flames that will turn down with no 
flashing back. 

Models for laboratory or industrial use. 

Various type burner heads are available to suit requirements. 
Send for list Nos. 359 and 396. 






















WHO SAID 
REPETITION GREY 
IRON CASTING ? 









PEGLER & LOUDEN LTD 


54 BROWN STREET 113 NEW BRIDGE STREET 87 SHAW STREET 


©] 1 O's an | a Or OO) 








From 
1 oz to 1 cwt 


When the call is for Grey Iron Castings, Henley Foundries 
can answer it . . . Swiftly, Economically 


@ Good Machining Properties @ High Dimensional Accuracy 


@ First-Class Finish and Appearance @ Repetition Work a Speciality The awkward, the 


delicate, the unbal- 
HSDLEY FOYLORIES pery — they al 


come alike to BERL 
All enquiries to: HENLEY FOUNDRIES LTD., BANNER’S LANE, CRADLEY, k 
CRADLEY HEATH, STAFFS. PHONE: CRADLEY HEATH 66901 You can take most 


kinds of load off 
your mind if you 


— RHODES inocarons srw 

















° ° . for copies of our 
For Chemicals, Oils and cooling water ca 
are made in 
BRONZE CAST IRON 
MONEL INCONEL e,° ° 
PURE NICKEL British Electrical 
STAINLESS STEEL R irs Limited 
ANTIMONIAL LEAD epairs Limite 
NICKEL MOLYBDENUM P 
ALL TYPES AVAILABLE WITH Empire House, Charlotte 
SCREWED OR FLANGED ENDS Street, Monchester 1! 
May we have your enquiries:— 
B. RHODES & SON LTD. 
Spinner Type No. 408 for Cooling © QUEEN STREET, ROMFORD, ESSEX BATH. BIRMINGHAM, CARDIFF BETTER EQUIPMENT 
il : : ; ical, d ‘ ‘ . wate, a ¢ / 7 
ee seuss eonnein am. & me Degg ager Pe RAGING Se 
CHESTER NEWCASTLE SWANSEA 








dmBER 69 
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Every buyer, every user of screws should have these 
latest Unbrako lists. Forming a detailed and compre- 
hensive guide to the whole Unbrako range, standard 
and non-standard, they will prove an invaluable 
addition to your bookshelves and enable you to.always 
specify Unbrako screws for any job rather than 
risk screws that may lead to costly breakdowns. 


MORE THAN A PRICE LIST 
—THESE NEW UNBRAKO 
PUBLICATIONS ARE AN 
INVALUABLE SAFEGUARD 
OF YOUR INTERESTS 


UNBRAKO SOCKET SCREW CO | BRA ¢ LTD COVENTRY 


A postcard or telephone call (Coventry 89471) will 
bring your copies by return 





including installations for 


GASWORKS - HOTELS 
HOSPITALS - SCHOOLS 
PITHEAD BATHS 
PUBLIC BUILDINGS 
GRAIN SILOS Etc. 


THE FARRAR BOILERWORKS 


NEWARK (NOTTS) ENGLAND 


Telegrams: Farrar, Newark 1143 
Telephones: Newark 1143-4-5 


RAIS 


a, mange aga a OT gl 
s Shea wits hee 








TRADE Stnediex MARK 
Vee 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. C4 
Belper. Derbyshire. 
Telephone: Belper 12 











HAMMERED OR 
HYDRAULIC PRESSED 




















WRITE FOR DATA SHEETS TO DEPT. A.7 


ANDERTON 
SPRINGS LTD., 
BINGLEY 


Tel.: 2388, 2351 & 2226 
Grams; CIRCLIPS, BINGLEY 


Pe Vivetaa ayy 


A.1.D., A.R.B., LF.V. approved 












J. W. TEALE, LTD., 
OLDCOTES, WORKSOP. 
Phone: North Cariton 289 — 





TEALE’S 


FOR 
MECHANICAL HANDLING 
PLANT 








A 
IN STEEL 
BLACK OR MACHINED 
TO 24 TONS 








* 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 














Roo 


VENTRY 


BREITS P 


FOLESHIiII 


Sa: emyuy 
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THE o 

\i lu/. EVERTITE 

WSS iy Locknut 
: Ge 








~~ 







— 
— — For 
— on 
— a= EVERY INDUSTRY 


— 


~~ The most severe vibration only serves 
to tighten the grip of the *‘EVERTITE ”’ 

Patent Locknut. Simply tightening 
the nut in the normal way causes the 


ee 
“yy 


\ \\' nut to lock, and it cannot work loose 
until removed by a spanner. Can be 
used indefinitely without loss of efficiency. 





Matetsi Bridge built by 
Messrs. Dorman Long 
(Africa) Ltd. No less than 
10,000 §° Evertite Lock- 
nuts were used exclu- 
sively throughout the 
construction of thisimpor- 
tant work. 








The pride of our machine shop 
is our Optical Jig Borer, which 


IR makes possible machinery limits 
MINGHAM as fine as + 000125 on most types 


AND of work. We look forward to Write for Free Samples and Literature. 
receiving your enquiries for the 
LACKBURN jigs and tools that require that 
little “‘extra”’ that is possible with g 


CONSTRUCTION CO. £70. 







plant of this nature. 
DARLASTON 





S €E BOLTS (DARLASTON)LTD. FOSTER S! 
Armoury Close, Bordesley Green, Birmingham 9 and at George Street West, Blackburn, 


Also ot Tredegar Works, Bridge St., Tredegar, Mon 














Builders of 


DIESHhL RALLGARS 


ME 





LOPE LEED ONES 5 ae 


Illustrated is a 3-Car Diesel Railcar Unit for service in the North Eastern Region 
of British Railways. 


METRO-CAMMELL are supplying 739 Diesel Railcars for British Railways 
Modernisation Plan, and have already delivered over 400. 


METROPOLITAN-CAMMELL CARRIAGE & WAGON CO. LTD. 
HEAD OFFICE: SALTLEY - BIRMINGHAM, 8 
LONDON OFFICE: VICKERS HOUSE - BROADWAY « WESTMINSTER, S.W.1 
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CUT 


WITH THE 


| Fork Lift Trucks, Road 
Rollers, Earth moving 
equipment etc. Our 
illustrations show some of 

| the varied applications to 

' which the Brockhouse 
Industrial Torque 


Converter has been used. 


Some of the leading manufacturers 
who are using the Brockhouse In- 
dustrial Torque Converters in their 
equipment : 

W. E. Bray & Co. Ltd., Conveyancer 
Fork Trucks Ltd., Coventry Climax 
Engines Ltd., Eddison Plant Ltd., 
David Brown Industries Ltd., Merton 
Engineering Ltd., Davey, Paxman & 
Co. Litd., Ruston-Bucyrus Ltd., F. E. 
Weatherill Ltd., Hunslet Engine Co. 
Ltd., Ford Motor Co. Ltd 


COSTS — SAVE T 


BROCKHOUSE 
TORQUE CONVERTER 





INDUSTRIAL 










May we have the opportunity 
of studying your problem ? 


Write for details and literature 





Developed and made by 


BROCKHOUSE 


ENGINEERING LTD. 


VICTORIA WORKS WEST BROMWICH 


Telephone: Wednesbury 0243 






















illustrated is the Single Chain, 
self-dumping grab which is 
\ ther fe suitable for hand- 
ing coal, sand, ballast, etc. 





Wlustrated is the Twin Chain, 
Self-Dumping Grab which is 

rticularly suitable for hand- 
ing coal and similar materials 
where headroom is restricted. 


JOSEPH WESTWOOD & CO. 


Railways (British Transport 
Manufacturers of Pressed Steel Troughing and Sheet Metal Equipment. 





Contractors to H.M. Government Departments. Crown Agents for the Colonies. British 
Commission), etc., etc. Bridge and Constructional Engineers, 


It’s as simple as.. 
Fit your thread! 


Hard tough threads in soft materials— 
new threads for old in damaged com- 
ponents. Used and approved by rhe 
Aircraft industry—designed for use in 
soft metal components, wood or 
plastics. Simple to use, remains perma- 
nently in place. Full range of standard 
sizes in B.S.W.: B.S.F.: B.S.P.: B.A. 
U.N.F.: U.N.C, and Metric thread 


Cross 






——-- 


CROSS MANUFACTURING Co. 
(1938) LTD. + BATH* SOMERSET. 
Tel: Combe Down 2355-8 Grams: Circle, Bath 
SPECIALISTS IN THE MANUFACTURE OF 
JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 
WASHERS, SPRINGS, ETC. 


WIRE 
THREAD 
INSERTS 














LTD. 









Here's a tool with 
many sales outlets. 
Handymen will want it—no more fid- 








Steel Stock dling with penknives or cutting pliers — 
Holders. electrical engineers will want al ey soe 
 aer Storing — Way Ste eet 
—to s 
, NAPIER YARD, MILLWALL, LONDON, E.14 Tel: EASt 1043 santiiee ate. ko Genter WEE aoe eee 





WEST WOODs 












MUST stock. 





ton & Tempored 
Will strip P.V.C., V.LR. through At emote 
i 
and rubber covered . _— 
cables and “‘fiex”’ up to 


2 Passer micro-adjust- 
7/.029. diameter. 


ment scréw prevents 


accidental cutting of wire. 

3 Opening cca » yn gg quick 

4 het, Red P. Pv. covering to 

CHURCHBRIDGE suena, 











WORKS 
NOCK. STAFFS. fication. 
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RADIALS FOR HEAVY DUTY 


The OD4 Radial illustrated is designed to meet the demands 
of the up-to-date heavy engineering shop for accurate heavy 
duty drilling and boring. Available in a range with max. 
radius 6ft. to 12ft. Nominal drilling capacity up to 34in. 
dia. from the solid in steel. 


WILLIAM ASQUITH LTD. 


HALIFAX + ENGLAND 





DRUMMOND-ASOQUITH ... the British Isles 


Sales & Service for... 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


"Phone : Midland 3431 (7 lines) “Grems : Mexishope, B'ham. Also at LONDON : Phone : Trofalgar 7224 (5 lines) and GLASGOW : ‘Phone: Central 0922 
A225 
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ia Fully transportable 


To meet a C.E.G.B. requirement for stand-by 
transformers which are readily transportable to 
required locations, Parsons have manufactured 
45 MVA 3 phase 132 kV transformers, each transformer a compact single unit. 
They are big—as transformers of this capacity must be—but not too big to 


be lifted bodily and transported by road or rail to where they may be required. 


PARSONS 


C. A. PARSONS & COMPANY LIMITED 


HEATON WORKS : NEWCASTLE UPON TYNE 6 
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STEEL PRODUCTS OF INTERNATIONAL REPUTE 











on the Basrah Petroleum Company’s 






wt s 
. h » ° ‘ ; N / P74 : om, 
Illustration shows construction in progress / -. wo 
v ms / y, of 


65-mile pipeline which now delivers oil ‘ ’ SN iis 
from the Zubair and Rumaila fields to - ova | / AQ vif ha 
the terminal at Fao at the mouth mie : ; i i 8 


of the Shatt-el-Arab River. 


Mile after mile, buried beneath the desert, runs a 24-inch diameter pipeline linking 
Basrah Petroleum Company’s oilfields in southern Iraq with their far-distant 
port of despatch. The line is constructed from South Durham Steel Pipes. 


Other South Durham 
manufactures include: 

STEEL PLATES - STEEL RAILS 
AND ACCESSORIES - STEEL 
JOISTS AND SECTIONS 
BROAD FLANGE BEAMS 
LARSSEN STEEL PILING 
*‘RENDHEX’ 
FOUNDATION COLUMNS 
STRUCTURAL STEELWORK 
STEEL TANKS AND 
PRESSURE VESSELS 
ELECTRICALLY WELDED 
FABRICATIONS 


Steel Pipe manufacture has been going on at the Malleable Works at 
Stockton-on-Tees since 1926. Today the South Durham Pipe Plant, largest and 
most up-to-date of its kind in the British Isles, is manufacturing high quality steel 
pipes for some of the world’s greatest petroleum development schemes. The 
Trans-Canada Pipeline which will convey natural gas from Alberta across the 
North American Continent to the industrial areas on the Atlantic seaboard 

is a typical example. 

This is only one of the many forms in which South Durham Steel is serving world 


industry and contributing to the progress and development of the modern age. 


SOUTH DURHAM STEEL AND IRON COMPANY LIMITED 


Central Sales Office: CARGO FLEET IRON WORKS, MIDDLESBROUGH, YORKS. 
Telephone: Middlesbrough 2631 (14 lines). Telegrams and Cables: “‘Carfleco,” Phone, Middlesbrough. Also at West Hartlepool, Stockton-on-Tees and London. 








<5 gece isin sn aerial plate waht tse es 


eeeeees . " . Pa re nt eet ae 
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Every Engineer 
sings their praises 





They yield only to a spanner 


Used in many of the best known engineering shops— 
Philidas self-locking nuts stay put. Their unique 
opposing torque cross-cuts design gives them an 
unrivalled tenacity that yields only to a spanner. 
Made without inserts, these one-piece, all-metal 

nuts completely resist vibration, temperature 
changes, the presence of oil—and repeated application. 





Send for our new catalogue 


PHILIDAS DIVISION 


I EAXL.IDASs 
WHITEHOUSE INDUSTRIES 


SELF-LOCKING NUTS ff Narr 
NEVER LOSE THEIR GRIP FERRYBRIDGE - KNOTTINGLEY * YORKS 


Tel: Knottingley 2323 (§ lines). Telex 55-166 


They yield only to a spanner. Most types and sizes available from stoc er ee 
yy y p yp fi k Tel : LEGation 3888. Telex 23549 
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CYCLONE 
FANS AND EQUIPMENT 
i SLOW SPEED 
MULTIVANE FAN 
(Intermediate size). 














==: Air ways 





























MAN COOLER FAN. 


PADDLE BLADE FAW, 














our ways 


AXIAL FLOW FAN. 

















PVC. FAN, 





PROPELLER FAN. 

















Ventilation, dust collection, fume 
removal and cooling industrial ‘‘hot spots’’ are jobs for 
Cyclone Fans and Allied Equipment. 
75 years’ experience, technical advice and comprehensive 
literature is yours on request. 











MATTHEWS & YATES LTD. 


CYCLONE WORKS * SWINTON (MANCHESTER) & 135 RYE LANE, PECKHAM, LONDON $.£.15 


TELEPHONE: SWINTON 2273 (4 tines) TELEPHONE: NEW CROSS 6571 (4 tines) 


Aleo at: Glasgow + Leeds + Birmingham + Cardiff + Bournemouth 
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LION 


Se 2 ACR D 


DROP FORGED 
SOLID STEEL 


STRAP 
CLAMPS 








ARMSTRONG 
STEVENS 


AND SON LTD 
BALL BEARINGS WILLENHALL 


CYLINDRICAL ROLLER BEARINGS STAFFS 
SPHERICAL ROLLER BEARINGS 
TAPER ROLLER BEARINGS 











RiV—the ‘hall-mark’ known 2 7 . 
throughout the world, identifying Sole Concessionaires in 

v i j ‘ ‘ : 
Hy a Pa Beng hy the United Kingdom and Eire 
RIV Bearings, for all applications, 
have been perfected by long Rewvolwo Ltd. 
experience. 
Continuous development assures to 399-405 Edgware Road, London, W.2 
the user a product capable of meeting r : 
the exacting requirements of modern Tel: PADdington 4087-8-9 
industrial and manufacturing - 
techniques. 


“Cirscale 


With a scale length of 5 feet, bold figures and internal 


illumination, this instrument can be read accurately at 
iderable di it plies fully with BSS 89/1954 
and combines ample power with high sensitivity. It is R RD 
suitable for indicating Amps, Milliamps, Volts, R.P.M. or 


2 ; Frequency, or any value which may be converted into one 
ROLLER ee + of these. Single or double sided models available 





SPHERICAL 


THE RECORD ELECTRICAL CO. LTD - ‘CIRSCALE’ WORKS BROADHEATH - ALTRINCHAM - CHESHIRE 
C4 
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RICHMOND WELDING CO. 


Fabrications, Large and Small, 
Stainless Steel. Copper and 


Aluminium Welded by the 
Argon Arc or the Argonaut 
* & Process. Engineering. 


e Tele.: BRADFORD 25405 
Establiished 1929 





BENNETT & SAYER 


ENGINEERS |!RONFOUNDERS 
& GENERAL MILLWRIGHTS 












SPECIALITY _ 
; ; hinery 
Plastic Mayes any capacity 





















All Electric elevating arm Sensitive Radial NUNS FOUNDRY, NUNS STREET 


Drilling Machine. Sizes 3ft., 3ft. 6in. and 4ft. DERBY 
i T : BENN , DERB 
9 Speeds. Range 88-1450 r.p.m. Drilling vomtain< COMER 5 GReeees 


capacity Ifin. from solid in mild steel and 


I fin. paastapionos ny Whit. BRITISH SPRINGS 
FRED? TOWN & SONS LTD AND WASHERS 


—E— HALIFAX, ENGLAND 
a Phone Halifax 60373/4 








WILLIAM 
FINUCANE 


“Frecdings) 
LTD. 


A.D. A.R.B. 








/ 
zs ) 

Write for leaflets on the complete Town range of machines. - 
: : ca —_ 


ELGAR 3757/8/9 


16A, HILLSIDE, STONEBRIDGE 
PARK, LONDON, N.W.10 


LOVERIDGE LTD 


Manufacturers of High Class 


CRANE BLOCKS 


PULLEY BLOCKS 


& PATENT SNATCH BLOCKS 
for Wire Rope 
























CAB DIF 235641 STitale Me lelam sigelasltia. 
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GREY IRON 
ALUMINIUM 


NON-FERROUS 


CASTINGS 


MACHINED ASSEMBLIES 


a 
® 
a 


DIE CASTINGS 
iN ALUMINIUM 
MAZAK, LEAD 
& TIN ALLOYS 


ECLIPSE 


FOUNDRY 
. dr ENGINEERING 


M k the wi o 0k 
60 (DUDLEY) LTD. oc hat seo cater ates Nos can count on us 


for sound, unbiased advice! We make both HOT PRESSINGS in Brass, Bronze, 








PARTING-OFF 
TURNING & BORING LATHE 


















This lathe is specially designed for the high speed production of such articles as cylinder liners, 
piston rings, etc., and for the rapid parting-off of ferrous and non-ferrous bar and tube. 
The specification includes pneumatic or hydraulic chucking equipment, screw operated 
parting-off toolslide assembly on overhead arm, front and rear tool holders, boring bar holder, 
self contained motor drive and electric suds pumps. Please write for detailed literature. 





CROWTHORN ENGINEERING COMPANY LIMITED 
High Class Machine Tool Makers 

REDDISH . STOCKPORT , ENGLAND 

Phone STOCKPORIT L271 «2-3 Grams: CROWTOOL, REDDISH 








The choice 


is often 
difficult 

















BRITANNIA WORKS, Comper or je. and CnANEY DIE CASTINGS in Brass, Bronze or 
luminium unique experience of our organisation...two arat t 
SEDGLEY ROAD, WEST inter-related operations under one roof... will mee that your iealen ip Onanint, 
For a constant or phased supply of DIMENSIONALLY ACCURATE 
PARTS in Brass, Bronze, Copper or Aluminium—see us first! Our Technical 
Representatives are always at your service. 
a BRASS PRESS 
Telephone: mas 2545 (3 lines) INGS (LONDON) LTD. 
. THE NON-FERROUS DIE CASTING CO. LTD. 











Non-Ferdica Werks, North Circular Read, Londen, N.W.2. Tel: GLAdstone 6377 1732A 
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Overhead Cranes 
Lifting 


Spans up to-— 1 


Soni 


JOHN SMITH (KEIGHLEY) LTD. 


P.O. Box 21, The Crane Works, Keighley, Yorks. Tel: Keighley 2283/4 


London Office : Buckingham House, 19-21 Palace St., Westminster, London §.W.!. 
Southern Counties Office: Brettenham House, Lancaster Place, London W.C.2. 
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SEAM WELDING 


SPOT WELDING 
MACHINES 


All machines in our 
range are available for 
demonstration at 
our works at any time. 


MACHINES FOR SPOT: STITCH 
BUTT and SEAM WELDING 
@ Models from 5-60 KVA Pedal or Air Operated 


Write: Welding Dept. 


MERITUS (BARNET) LTD. 


BARNET . HERTS . Telephone: BARNET 2291/2 














GUNMETAL BODY AND STUFFING BOX. 


RENEWABLE DISC 


HYDRAULIC 


$ TO P VALVE 


FOR HIGH WORKING PRESSURES 
LARGER SIZES CAN GE RE-PACKED UNDER PRESSURE 


SPINDLE 
SPINDLE. 


BRONZE 


THREAD ON 


HALF INCH SIZE 


1000... 
« Se 


MAXIMUM 


TWO INCH SIZE 


FLANGED. 


PRESSURE 


SQUARE 
MANGANESE 


16 3, bas & 


QiMidds 
HIGH 


OR 





ROBERT HARLOW & SON, LTD. 


HEATON NORRIS - STOCKPORT CHESHIRE 
Telegrams : “ HARLOW, STOCKPORT ”. Telephone No. : STOckport 3403/4/S. 
LONDON OFFICE: 10 NORFOLK STREET, LONDON, W.C.2 
Telephone: COVent Garden 0315/6/7. Telegrams: ‘“ Tubenpipe "—'Phone-London. 

3971 








I can’t compete against sunlight, you 
know! In fact, I look so dim in daylight 
that they keep forgetting to switch me 
off. But I’m still bright enough to see 
that I’m wasting electricity! Why don’t 
you fit a SAVELITE? 

Why not, indeed? The ‘Savelite’ is a 
new photo-electric device which warns 
factory and office workers when to 
switch off unnecessary lights. Easily and 
cheaply installed in individual offices and 
workshops, it cuts electric light bills to 
the barest minimum, and saves its cost 
in a very short time. 


cut THOSE ELECTRICITY 
BILLS BY INSTALLING 





(SAVETTLE> 


May 30, 1958 


’M WASTING 
YOUR MONEY 


A ‘Savelite’ is a neat little photo-electric uit 
that fits in the window and literally watches 
daylight and tells you when artificial lighting is 
not required. Take a walk round your works— 
it may surprise you to see how much money is 
being wasted on unnecessary lighting (lights 
which they have forgotten to switch off !) The 
‘Savelite’ unit costs only 23 gns.—quickly saved 
out of your electricity bill. And remember— 
more light is wasted in the lighter months. 








IT REACTS TO LIGHT AS A THERMOSTAT REACTS TO HEAT 


Full details from : 


RADIOVISOR PARENT LTD., Stanhope Works 
otv High Path, London, S.W.19 Tel : CHErrywood 3351 


cng 


MAKERS OF ELECTRONIC CONTROLS SINCE 1927 
2 
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Photograph by courtesy of Aston Chain & Hook Co. Lid. 





NOTHING TO LOSE? 


But your chains... 


... are vital links in the manufacturing process. Always difficult to 
lubricate, chains are sometimes run dry for lack of a satisfactory 
lubricant. Then there really is something to lose: frequent 
maintenance or replacement means loss of production. 

The answer is dry film lubrication the Acheson way. 

The chains in the photograph convey heavy drums of copper wire 
through an annealing furnace. It is essential that there should be 

no fumes or carbonaceous deposits from the 

chain lubricant, otherwise the wire would be spoiled. 

Because cleanliness is essential in this application, the company has 
used for many years ‘Aquadag’ ‘colloidal graphite in water. The result 
is maximum efficiency from the minimum of maintenance and labour. 
The product is simply brushed on the links once a week. Although 

it is used sparingly to prevent the drums slipping and upsetting 

the timing sequence, ‘Aquadag’ provides full lubrication. 


* Registered trade mark of Acheson Industries (Europe) Ltd., 
licensed user—Acheson Colloids Ltd. 


a 


REGO, TRADE MARK 


dispersions speed production 





Subsidiary of Acheson Industries (Europe) Ltd. 
PRINCE ROCK: PLYMOUTH - DEVON 


Enquiries to: TECHNICAL SALES AND SERVICE - 70 Hill Street - Richmond - Surrey - Telephone: RIChmond $481 (3 lines) 





Also Acheson Colloids Company, Port Huron, Michigan U.S.A., and Acheson Colloiden N.V., Sch da, (Gr.), Netherlands 





of proved efficiency 


ERMETO high pressure couplings have several 

outstanding qualities, not the least of which is 

their trouble-free service even in conditions of 

extreme vibration. Beyond the removal of 
S@UAL — , burrs no work is necessary on the pipe ends. 
range cen Cs 7 ” , Joints are made in a matter of moments and 
pipe sizes ;” to 1}” . when required can be broken and re-made any 
and O.D pipe sizes 4 

number of times without impairing the pres- 


&” to 2” 
EQUAL CROSSES to suit O.D pipe sizes 


&” to 2° and N.B pipe sizes i” to 1}" sure tightness. 


Because of our specialized knowledge we 
have created a range of fittings to suit almost 
every conceivable purpose, but we are always 
prepared to supply fittings to suit individual 
requirements. 


ERMETO 


‘ance eee" 
Literature and catalogues gladly sent on request. 
BRITISH ERMETO CORPORATION LTD 
STRAIGHT COUPLINGS to Hargrave Road - Maidenhead - Berks 


BANJO COUPLINGS to suit O.D pipe sizes 4° to Tel: Maidenhead 2271/4 -Grams: Grambon, Maidenhead 
2” and N.B pipe sizes }" to 1}° : ‘ 
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The controls of the Peckett Diesel 
Locomotive are easy to handle—no 
special manipulation of throttle or 
‘4 clutch is required for gear changing. 











~~ ee 














The various control levers have 
been carefully grouped for 
maximum convenience and are 
duplicated on either side of the control desk. In conjunction with the 
extraordinary all-round vision from the fully-enclosed cab, this simplicity 
greatly minimizes fatigue and mental distraction, and ensures the fullest 
output from driver and locomotive. 





London Representatives: 
Ferguson & Palmer, 9 Victoria Street, Westminster S.W.I. 


PECKETT & SONS LIMITED, ATLAS LOCOMOTIVE WORKS, ST. GEORGE, BRISTOL 5. Tel: 65-5346. ’Grams: “‘Peckett” Bristol 








“Spencers solve our fabrication problems! ’’ 








The wide experience of Spencers’ engineers meets the demands 
of modern industry for accurate interpretation of designers’ 


work and (¢ salving saay production problems. This Floatex Meckum Jig for instance, which removes through strat- 


ification by water pulsation, impurities in sand and gravel ; was built for 

Floatex Separations Ltd, of Broadway, Worcs. It is typical of the scope 
S p F N C F R & S 0 \" S of individual precision metal fabrication which Spencers undertake for 

all branches of the Engineering Industries and Electronic Industries, etc. 
(MARKET HARBOROUGH) LTD. The range of productions includes Fabrication for Control! Panels, 
Cabinets, Tanks, Hoppers, Chimneys etc and assemblies in mild or 
stainless steels and other metals, either rivetted, bolted or welded 


Fabrications in Steel and light Alloys construction. 


—_ 





We welcome your enquiries and our advice on any metal fabrication problem is yours for the asking. 
SPENCER & SONS (Market Harborough) LTD. . GREAT BOWDEN ROAD - MARKET HARBOROUGH * TELEPHONE 2651/2 
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EXTRA protection against bad weather 
PLUS 


@ steel—for strength 


@ hardened bearing surfaces—for minimum wear ‘\\ 


1} 


@ smooth-running rollers—for long chain life AY \ 
@ Renold design and “know-how’’—for trouble-free running 


@ “K” and “M” attachments—for conveying duties \\\\\ \\\ 


SIX GOOD REASONS WHY 


THE COVENTRY coma \ 


STEEL ROLLER CHAINS 


are chosen to replace or supersede malleable chains 


\ 


Was: | 


oy” 


me 


MANCHESTER 
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78 
Simplicity and 
Reliability 
in 
STEEL ROLLING 
SHUTTERS 
PARK WORKS, 
MANC , 10. 
Math ee « Platt Phi: CO 220 
— Telegrams: ‘* Sprinkler ’’ Manchester 
824/! . 





' 










iid she words FA 
"RAWLE, Pl LU S masonry 


| OURIG 


Registered Tra Trade Mark 





~ thy 
ly 














DURIUM is the drill that revolutionized masonry drilling, 
staggering the industrial user with its amazing speed of penetration 
and sharp, silent, easy-cutting accuracy! With its tough, almost 
diamond-hard Durium tip, and its patented rapid-helix flute 

to force out spoil and prevent clogging, the Durium Drill 


penetrates masonry of all kinds at a speed unequalled anywhere 


in the world. 


and the most durable 


Just as important to your costs is the extraordinary durability : : : 
of Durium Drills. Remember that masonry is an abrasive material When, 84 long last, your Durium Drill begins 
which quickly ruins ordinary drills. The astonishing toughness to lose its keenness, return it - neat with the 
of the Durium tip, and the stronger backing of steel given it by complimentary voucher supplied with it, and 

we'll re-sharpen it FREE! Write now for full 


the specially designed flute, makes Durium Drills the world’s : ’ 
most durable masonry drill details of these fastest-of-all masonry drills. 





68589 
THE RAWLPLUG COMPANY LTD., CROMWELL ROAD, LONDON, S.W.7 
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if DISINTEGRATION is your aim. 


we can supply the most suitable plant 
for soft, friable, medium hard or 
fibrous materials, to give granular 


down to superfine finished material 


From our comprehensive range of crushing, grinding 
disintegrating, classifying, blending and allied types 
of plant we can satisfy your requirements for most 
kinds of material to any practicable degree of fineness. 


All our projects take into account the characteristics 





of the material, to give the highest output and 


efficiency—every one is tailored to suit your needs. 






BRITISH ‘REMA’ 
DISINTEGRATORS; “’ 
AIR SEPARATION; 


AND 


AIR CONVEYANCE 





8R27/ER 


RITISH ‘ REMA . Led. 
BRITISH ‘REMA’ MANUFACTURING CO. LTD. | ontinoustayroap suerep s 


Please post data on ‘‘ Disintegrotors, Air Seperation and Air 


PROPRIETORS: EDGAR ALLEN & CO. LIMITED oe 
ONE INDUSTRY ROAD > SHEFFIELD 9 POSIEIOM os.esvessssceccsssneectessreeernnneeeeene eh 




















ENGINEER 
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ECONOMICAL, EFFICIENT 
COMPRESSED AIR SUPPLY 


Famed for RELIABILITY and LONG LIFE, “BROOMWADE” Air Compressors 
soon repay their initial cost. Simple design, slow speeds and adequate cooling ensure high 
efficiency. Constant research and development steadily improve performance. 
Illustrated is the ** BROOMWADE” Type TS2X Two-Stage Double-Acting Air Compressor 
supplying 1000 cu. ft. Free Air per minute at 100 lb. per sq. in. pressure. 











““BROOMWS.4 


AIR COMPRESSORS & PNEUMATIC TOOLS 
Your Best Investment 


BROOM & WADELTD.., P.O. BOX No.7, HIGH WYCOMBE, ENGLAND. Telephone: High Wycombe 1630 (10 lines) Telegrams: ‘‘ Broom”, High Wycombe, Telex. 
: : 570 SAS 
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THE STEEL 
COMPANY 
OF WALES 


VELINDRE 
WORKS 













The electrical distribution within 

the Velindre Works is controlled by 
Reyrolle 3-3-kV 150-MVA air-break 
circuit- breakers. 

Reyrolle also supplied the 33-kV 
1000-MVA outdoor small-oil-volume 
circuit-breakers controlling the 


incoming supply. 


Photographs by courtesy of The Stee! Company 
of Wales and the South Wales Electricity Board 


Reyrolie 


CONSULTING ENGINEERS: McLELLAN & PARTNERS 


A6569 


A. REYROLLE & CO. LTD * HEBBURN - COUNTY DURHAM - ENGLAND 











ase 





May 30, 1958 THE ENGINEER 83 


OBJECTIVE 


In developing the design 
of the SAUNDERS 
STRAIGHT-THROUGH TYPE 
DIAPHRAGM VALVE 
the aim has been 
to lighten the complete 
unit to reduce overall 
size, to extend the range 
of sizes and to lower the 
price. 
















SAUNDERS 


wa 
STRAIGHT - THROUGH aoe 


achieve this objective and provide 
all the advantages of Saunders 
construction :— 


Isolated Mechanism 
Flexible Diaphragm Closure 
Simple Maintenance 
Glandless Spindle 



















SAUNDERS YWAny EL ch ees Mees COM PAN) LIiMiTEs 
DIAPHRAGM VALVE DIVISION SSS 


CWMBRAN NEWPORT MONMOUTHSHIRE 
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compressed air with less wear 







The use of a single shaft in Monobloc Air C = | 
reduces working parts to a minimum— mn 
end eneuren pata stat 
Vitend twee 
acai baciaaes eer 
a 
friction to a minimum. The 
unit constraction with integral base 
aa dk tiaek sclmieny nad stey 
installation. 


NEW MONOBLOC Cownvessoes 


GWE iin SINGLE STAGE 
COST- SAVING ADVANTAGES | 





% TOTALLY ENCLOSED MOTOR = 





ae OME SHAFT PERMANENT ALIGNMENT 


TWO-STAGE 
—_ -H.P. 
se SIMPLER INSTALLATION — NO BELTS, PULLEYS OR COUPLINGS Pago 
C.F.M. 
Pressures up 


a LOW FIRST COST — LITTLE MAINTENANCE COST to 350 P.S.1. 







& LOW POWER CONSUMPTION 








Yo, SR ae ey 9 secce ——— ae 
>= - oi iene aaa 


ssreraien AMAA VAN 
TLLD.2> SSS 
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WHERE IS IMPORTANT... 






















LANGLEY 


Corrosion Resistant 


NICKEL ALLOYS 


are unsurpassed 


Please ask for full details of the Langley range of Nickel 
Alloys for duties where reliability in 
service is essential 





LANGLEY ALLOYS LIMITED - LANGLEY - SLOUGH - BUCKS ALLO 
TELEPHONE: LANgley 432 (7 lines) 









)- QUALITY 
WELDING 
_ DEMANDS 


ie ee, ll ; 3 
pax Sea 3 48 *» ~ ‘sl Bs 


WP i 
ey), 


FIRST GLASS WORKMANSHIP 


\ 
THE BEST OF EQUIPMENT 


TELEPHONE 7161 
London Office : 4, Broadway, S.W./. Tel: Trafalgar 2104 ‘ TELEGRAMS ‘PLowaicnT’ 





THE ENGINEER 


VOKES N.C. 


Here is an entirely new Vokes development—the 
N.C. exhaust silencer. Designed originally for 
marine use, it is now also available for commercial 
vehicles and large stationary diesel applications. 
Offering high efficiency with greatly reduced size, 
the Vokes N.C. Silencer makes use of the Reflection 
or Detuning principle. The low back pressure of 
the N.C. Silencer makes no demand on engine 
power and lengthens the time between exhaust 
system clean outs. Of all-steel welded construction, 
N.C. Silencers have flanges to British Standard 
Table ‘D’. Drain cocks are provided in each 
chamber and inspection doors allow easy access 
for cleaning. Please write for further details. 





Features of the Vokes N.C. Exhaust Silencer: 


% Minimum space requirement. 
% No demand on engine power. 
% Longer periods between exhaust clean out. 
% All steel welded construction. 


% Inspection doors for easy cleaning. 


A large marine type N.C. Exhaust Silencer. 


im. € } ee we ee ee enn enn ernment merrier nim neene arene carmen ee enn ee meme eter cme wate ttn nen Saree 


VOKES LIMITED - GUILDFORD - SURREY 


Telephone : Guildford 26861 (6 lines). 
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ame 
Here is feet 65 HP 
Pulsating Drive 
.....Without akeyway. 


“DUALOK"’—the PATENTED Taper Grip V-Pulley 
} Only DUALOK has the patent TWIN] Bush f wi 
aun | Bush for DOUBLE-GRIP. Simple, 
2 Only DUALOK is manufactured and guaranteed without a Ke 
, yway. 
3 DUALOK is the ONLY ** Taper-Grip "’ that does not need time-wasting os 
expensive Keyways on the HEAVIER Drives. 
DUALOK—the British hub for V-Bele Pulleys, Flat Belt Pulleys, Chain 
Sprockets, Fan Centres etc. 


THE ZERNY ENGINEERING CO., 
RICKMANSWORTH, HERTS 


LTD. 
Phone: Rickmansworth 4777/8 





DOUBLE HELICAL 
AND OTHER 
TYPES OF GEARS 


W.H.BIRD & SONSLTD. 
ST. PHILIPS, BRISTOL2. 


"Phone: BRISTOL 77033. 
Grams: Oiseau, Bristol. 


GEARS 
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UNIVERSAL £ZONY, al ESTER 


se: Leicester epi 









CORONA 


GENERAL PURPOSE 
UPRIGHT DRILLING MACHINES 


© 


THREE SIZES 
21” —25” —28" Swing 
14”—14”—2” Drill Capacity 


Box Column and Round Column 
Models in each size 


Nine Spindle Speeds 
Variable Automatic Feed 


Box Column Models supplied in 





Gang Drill Form 


FREDK. POLLARD & CO. LTD., 


Telephone Telegrams 
Leicester CORONA WORKS, LEICESTER *Corona’ 
67534 (5 lines) Leicester 


ENGLAND 


LONDON OFFICE: Coastal Chambers, 15 Elizabeth St., Buckingham Palace Road, S.W.1 
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Dust & Grit 
Collectors 


A new addition to the range of 
A. & O. dust and grit collectors. 





& Onions grit 
. hearth designed 
to meet the requirements of the Clean Air Act. 
There is also a grit arrester available for fitting to 
existing hearths. 


This photograph shows an All 
arrester hood applied toan A. & 





ALLDAYS 
& ONIONS 


LTD 























GREAT WESTERN WORKS, BIRMINGHAM |i1. 
Phone: ViCsoria 2251-4 


LONDON OFFICE: 2, QUEEN ANNE'S GATE, WESTMINSTER, LONDON S.w.1. 
Phone: WHitehel! 1923-4-5, 











88 THE ENGINEER May 30, 1958 










Indicating r.p.m. of electric motor. Indicating shaft speed, showing 
use of extension. 

















Run your machinery at the optimum speed for 
peak efficiency. Any deviation from this 
speed almost certainly means that it— 





Indicating surface speed. 


and you!—are running at a loss. 
Cut this loss by making spot checks of 
r.p.m. with a SMITHS Hand Tachometer. 
Such a check can be made in an instant, 
even in unfavourable conditions. What’s 
more, the reading is accurate to within £%. 


PRICE 


(complete with strong 
case and full range of 
accessories) 


£14.14.0 


2/10d postage and 
packing extra. 





SMITHS HAND TACHOMETERS 
can be used for checking: — 





AVAILABLE IN CHOICE OF FOUR MODELS: Rotational speeds of shafts, spindles, gears, rotors and rolls. 


Model A.T.H.4 illustrated (0-50,000 r.p.m.) Linear speeds in ft/min or metres/min of metal strips, textiles, paper, 
Model A.T.H.6 dial illustrated (0-10,000 r.p.m.) wire, plastic, film and conveyed material. 

Model A.T.H.7 dial illustrated (0-20,000 r.p.m.) Surface speeds in ft/min or metres/min of cutting or grinding 
Mode! A.T.H.10 dial illustrated (0-5,000 r.p.m.) operations of machine tools, processing rolls, unwind rolls or wind 


up rolls for extrusion and strip production. 


ALL FOR L.H. OR R.H. DIRECTION OF ROTATION. 
Readings can be taken in bad lighting conditions or where the dial 


—_ is visually obscured. 





Please send full details of your 
| HAND TACHOMETERS 


POST THIS | ane | SMITHS INDUSTRIAL INSTRUMENT DIVISION 
FOR FULL 


ADDRESS 











Chronos Works, North Circular Road, London, N.W.2. Telephone: GLAdstone 1136 


DETAILS 











(Emm ete cme ene mene, 
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Taking things easy... 












for the 

Metairax Gravity Roller 

PETROLEUM INDUSTRY Conveyors ensure that the 

Below : work runs smoothly, effort- 

Motor driven Oil 150 to 100,000 g.p.h.; temperatures up to 600° F. reese eed yr = 

eo Pump ; DRUM Pumps meet the requirements of the petroleum the strength of your staff. 
tons/hr. industry in a unique way and are suitable for liquids 


from the most volatile to the most viscous, over a wide 
range of temperatures. Cargo, bunkering, transfer, 
road tanker, refuelling pumps, etc. 

















sto" 








METALRAX 
gyre 


Gravity 


ROLLER CONVEYORS 
do the carrying 


The moderate cost of METALRAX Gravity ROLLER CONVEYORS 
is very soon repaid in time gained and labour saved. The wide 
use of these better-made conveyors by important organisations 
everywhere is proof of efficiency. Send for current list which 
gives full details of sizes and prices, straight sections, standard 
bends and adjustable stands. 














THE DRUM ENGINEERING COMPANY LIMITED. 
HUMBOLDT STREET, BRADFORD. TELEPHONE: BRADFORD 22358 JAMES OSCARD & CO. 














38, sh Ofices in” Gipagom, pai le Mane ser and Bicmig bam Dpt. E. 139, WHITTON RD., TWICKENHAM. Tel. POPesgrove 5281 





PERFECT BOND 


ROLL CLADDING 


=) ForRolls, Shafts, 
Tubes and Drums 








a FL aasiaii DBE RM lege 


We have introduced to Great Britain a new FULLY PROVED 


and patented process for the external cladding of 


rolls, shafts, tubes and drums with stainless ALL-OVER PROTECTION 
steel and other hard wearing and corrosion REDUCES COSTS 


resistant materials, The process has been fully 
proved on the Continent and successfully EXTENDS LIFE 
overcomes the difficulties encountered EASILY MACHINED 


in other methods. 


We supply complete clad rolls or alternatively HAS AN INFINITE 
apply the cladding process to customers’ own 


rolls or shafes or drums. NUMBER OF APPLICATIONS 











SEE US AT THE 
pat trp ari ROSE, DOWNS AND THOMPSON LIMITED 
ENGINGSRING OLD FOUNDRY, HULL. Telephone 29864. London office:- 39 Victoria 

A ; ‘- Street, S.W.1. T: 
EXHIBITION MEMBER OF THE POWER-GAS GROUP muphens ADBey 208 


OLYMPIA—JUNE 18-28 



























































IRONMONGER i 


ESTABLISHED IN 1859, 
THE IRONMONGER is in 
fact as well as by long 
tradition the leading 
weekly journal in the very 
wide field which it so tho- 
roughly covers. Its inter- 
ests include tools, work- 
shop equipment, paints, 
general hardware, build- 
ing goods, metals, elec- 
trical goods, and all 
ironmongery. 


* 


| BUYERS OF WORKS 


STORES find that yearly 
subscription to THE 
IRONMONGER is an 
excellent investment. 
Week by week the 
journal keeps them 
abreast of current trends 
in production and design. 
All new goods are 
promptly and objectively 
described: and special 
editorial attention is con- 
sistently given to record- 
ing the development of 
freshindustrial technique. 
* 
TWO YEARBOOKS ARE 
INCLUDED in the sub- 
scription. One of these 
is the ‘‘ Hardware Buyers 
Guide,’’ which contains 
the trade’s only compre- 
hensive directory of 
manufacturers and their 
products. The other is 
‘‘Branded Hardware,’’ 
which is an A-to-Z index 
to some 33,000 branded 
lines, giving the manu- 
facturers’ addresses. A 
further service to sub- 
scribers is the Editorial 
Inquiry Department, 
which now answers 
‘*where to buy ’’ inquiries 
at the rate of 900 a week. 
The subscriptionis £2 10s. 
a year. 


instructions and remittances 
should be addressed to 


[RONMONGER 


26 ESSEX STREET, LONDON, W.C.2 
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your guarantee 
of maximum 


economy 


the world’s best hack Ee wart: 





Made by James Neill & Co. (Sheffield) Ltd., and obtainable from all tool distributors 





UHI4 








SHEET METAL WORK & ENGINEERING 
FOR "EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops house some of the most up-to- 
date metal working machinery and our resources are available to those who 
require prototypes or pilot runs as well as to those whose demand is for 
quantity production. 


* AUTOMOBILE * ELECTRONICS * AIRCRAFT 
Body panels, wings, cabs, silencers, Main control cabinets, instrument Fuel tanks, elevators, tail planes, 
petrol tanks, etc., etc, panels and boxes, receiver pressings, fabrications in all 

chassis, etc. metals. 














Our Sheet Metal Working Plant includes: 
Presses “P to 200 tons, Guillotines, Wiring Machines, Press Brakes, 
Benders, Riveting and all types of Welding and General Engineering Plant. 


WEST ROAD, TOTTENHAM, 


LONDON, N.17 
Telephone: TOTtenham 2257-8-9 
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GUARANTEED TO SHEAR TO WITHIN | 





7005 IN. ACCURACY 


THE 


ADVANTAGES 


CNORMOUS 





J. RHODES & SONS LTD. 
WAKEFIELD, ENG. 








MADE BY THE PIONEERS OF HIGH-PRECISION FILTRATION 


FOR-CEEAN 


FUEL free 


from dirt & water 


The Purolator fuel filter-separator is expressly 
suitable for use at aircraft re-fuelling stations, in diesel 
fuel storage depots, large test houses for engines, for 
dockside installations, and in fact wherever liquid fuel 
is handled in bulk. 

This unit, which is very compact, performs two 
important functions at the same time; it not only 
extracts water from the fuel but also arrests solid 
particles without the use of an additional filter. 

The efficiency of water removal depends to some 


" * ems 





extent on the operating conditions, but 
Purolator filter-separators have proved at 
least 99-98°%, efficient in most circumstances. 
All solids greater in size than 5 microns are 
removed by the filter together with a large 
proportion of smaller particles. 
Outstanding features of the design are compactness and 
simplicity. A range of models suitable for flow rates 
from 250-750 G.P.M. is available. 





PUR( )LATOR FILTER-SEPARATOR UNIT 


Regd. Trade Mark: Purolator 


AUTOMOTIVE PRODUCTS COMPANY LIMITED, 


LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 
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I"x%" 10” MIN. DIAM. C O L D Yo'x Yo 10" MIN. DIAM. 


to to 


6"x 2” 66” MIN. DIAM. 5"x 5” 72” MIN. DIAM. 





INNA 














FLASH BUTT 
WELDED 


12” MIN. DIAM. 
to 
6"x 6"x% 72” MIN. DIAM. 


"x Ix Ye 


"x 1" % 12” MIN. DIAM. 
to 
96” MIN.DIAM. 


” 


6"x 6"x My 











4°x 3” 30” DIAM. 





to 
1i8"x 6” 84" DIAM. 













1% «%” 10” MIN. DIAM. 
to 


10"x3%" 72” MIN. DIAM. 





Current prices and delivery on receipt of 
detailed requirements. 






\%'x% 10” MIN. DIAM. 
to 


10"x 3%" 84” MIN.DIAM. 








G. A. HARVEY & CO. 


(LONDON) LTD. 


WOOLWICH ROAD, LONDON, S.E.7. 
Telephone : GREenwich 3232 (22 lines) 
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Self-sealing 
couplings for pipe lines 


These couplings contain accurately-seating valves which are spring-closed directly 
) the couplings are disconnected. They are so constructed that upon disconnection 
there is no spillage of the contents of the hose and no entrapping of air. The hoses are 
made in various qualities and sizes, some are available for very high pressure, fire-proof 
when required, and they lend themselves to a great many applications for air and 


gases under pressure, for oil, fuel and hydraulic fluid. 





More than a million of these fittings have been supplied, and Lockh d r 
they have been standardized on all British aircraft and for ocnxneed-Avery 


British Railways for the refuelling equipment on diesel loco- FLEXIBLE 


motives. Used in this way, the couplings give the most efficient PIPES 


form of refuelling, being connected and disconnected in a fraction 


are made in a wide range of 
of a minute; there is no need to up-end the hose and there is no 8 
sizes and types. They are of 


loss of fuel. The self-sealing couplings screw on to standard pipe 
high quality, ranging up to the 

end-fittings. 
special types used upon air- 
craft; they have easily detach- 


able and re-usable 





Ls ser Lockheed-Avery 
refuelling connections, 
shown disconnected. 





end fittings. 











AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 





ON APPROVED LISTS OF THE ADMIRALTY, MINISTRY OF SUPPLY AND AIR MINISTRY 
1 Se 
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FINE-MESH SCREENING = 
=— AT LOW COST Se 








Cx x 





> 





~ 





eee x Co 


APA POA ALOE DIET TIL 


HUM-MER VIBRATORY SCREEN 


High-speed, direct-to-mesh electric vibra- requirements. Because the body is rigid, 
tion with Hum-mer Screens raises efficiency the unit can be totally enclosed to ensure 
and lowers costs for all fine screening dust free working conditions. 


wren 





@ Intensity of vibration adjustable to suit mat- @ Wide range of sizes, with one, two and three 
erial and load conditions, without stopping decks. 
machine. @ Suitable for wet or dry screening. 
@ Low power requirements. @ Particles stratified according to size, giving 
@ Screening down to 200 mesh. Cloth easily maximum screening capacity. 
changed and tensioned. No ‘blinding’—less 
cleaning. Full details available on request. 


TIONAL COMBUSTION LIMITED 


LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.1 TELEPHONE: TERMINUS 2833 WORKS: DERBY 





TGA HUS6 
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SEED! GN | 


ANOTHER WALKER 
SUCCESS STORY 










































‘LION’ EXPANDING 








‘LION’ AUTOMATIC 





ake 


one of Europe’s largest! 


This 8,000-ton Fielding & Platt Horizontal Extrusion Press is installed at 
the Rogerstone Works of Northern Aluminium Co. Ltd. in Monmouthshire. 
It is considered to be ‘ something of a showpiece ’ and is one of the largest of 
its kind. Walker’s are proud, therefore, that their ‘ LION ’ PACKINGS are 
fitted throughout, and that after several years’ continuous service under 
arduous conditions they are still functioning very efficiently. 

This is further evidence that packing requirements and problems, large and 
small, can be safely entrusted to Walkers, who offer outstanding quality and 

} service at all times. 











‘LION’ CHEVRON 





*LION’ TWINSET 












eae 








Send for descriptive leaflet on Heavy Duty Hydraulic applications 






Tib. 321 


James WALKER & CO. LIMITED 


LION WORKS, WOKING, SURREY, ENGLAND 
Phone: Woking 2432 (//lines) Grams: Lioncelle, Woking, Telex 





oplit-right down 
to the shatt 


For over 50 years Cooper Split Roller Bear- 
ings have provided Engineers with anti-friction 
bearings having the exclusive advantage of being 
split right down to the shaft. 


Consider these unique features : 

* Greater scope in the design of machinery — 
shafting can be designed solely from stress 
considerations, with no worry as to ‘ how to 
get the bearings in’. 


* Time spent on assembly is cut to a fraction 
of that required for solid bearings. 


* The actual rolling surfaces can be readily 
inspected. Shafts, gears and couplings need 
never be disturbed. 


* Cooper Split Roller Bearings may be em- 
ployed profitably not only where space is 
restricted but throughout the complete 
installation. 


In many thousands of Plants the world over 
Cooper bearings are first choice, especially for 
continuous process equipment. 


Made in three Series, Medium, Heavy and 
Extra Heavy, in sizes from | 1/4” to 30” bore 
(English and metric units), complete with sturdy 
self-aligning housings and pedestals. 

Special bearings—up to 100” outside dia- 
meter —are also manufactured to customer's 
requirements. 


Technical and after-sales service by District 
Engineers in the United Kingdom. Agents in 
54 countries overseas. 


Please send for Catalogue. 
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Proved in Serv 


ice for Half a Century 





COOPER 


ROLLER BEARINGS 


COOPER ROLLER BEARINGS CO. LTD. 


KINGS LYNN - NORFOLK - ENGLAND 
Telephone: KINGS LYNN 3447 


-and halve your bearing problems 
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“Steels” 
Fabricated 
Pipework 
















‘Steels’ have an extensive specialised knowledge 
and experience of all tube fabrication methods. Quality, 
design and rapid execution of orders, backed by first 

class metallurgical and testing laboratory facilities, have 
placed ‘‘Steels”’ fabrication in industry throughout the world. 


Fabricated to British and American standards. 


it Mild Steels, Carbon Molybdenum and Chromium Molybdenum Steels. 
* Stainless Steels (austenitic and heat resisting). 

% Cast Iron. 3 Copper and Copper Alloys. 

3 Aluminium and Aluminium Alloys. 4 Plastics. 


7 ft. diameter coil of stainless 
steel tubing with stainless 
steel brackets and clips. 


STEELS ENGINEERING INSTALLATIONS LTD. _[TFFI 
Crown Works, Sunderland. Tel: Sunderland 56281 (10 lines) 
STEELS ENGINEERING INSTALLATIONS (SCOTLAND) LTD. 


HOME & OVERSEAS SALES OFFICE: 143 Sloane St., London $.W.1. Tel: Sloane 6178 
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PROTOTYPES MINUTES sLasny 
ED 
EXTREMELY ACCURATE TO SECONDs.. 
PLATE CAMS 
ELECTRONICALLY on the new 


CONTROLLED CAM 


MILLING MACHINES 
src MARBAIX 
PURPOSE MACHINES 


Research Engineers Ltd., M58 DISINTEGRATOR 


CANONBURY, N.1 


CAN 4244/5/6 a REMOVES BROKEN TOOLS 
Telegrams: “ Wilmaket, Nordo, London’ WITHOUT DAMAGE TO THE COMPONENT 











CUTS HOLES OF ANY SHAPE IN 
HARDENED MATERIAL, CARBIDES ETC. 
.. In fact any material through which electric 
current can pass. 











The new MARBAIX M.58 disintegrator removes broken taps, drills, 
reamers, studs, etc., in a fraction of normal time, without damage to 
the component. 

Holes, too, of any shape can be cut in hardened material, for subsequent 
finishing by grinding or other methods. Note the times for the 
various examples shown, and write today for full details to DEPT. E.!. 





e PERMANENT DEMONSTRATIONS ON YOUR OWN COMPONENTS GLADLY 
e FADEPROOF HERE’S HOW TO CUT COSTS 


e WEATHERPROOF Times obtained on Model M58-C (as illustrated) 


MARKAL 


PAINTSTIK MARKERS 


for all hot and cold metais 
AVOID MARKING FAILURES 





Marks stay visible and permanent under 
all weathering, acid and alkall condi- 
tions. Complete selection. Cold 
down to — 50°F., wet, dry, olly, rough, 
smooth. Hot......up to 2400°F 














industrial Crayons of all descriptions in stock 


A. LEVERMORE & CO. LTD. 


110 CANNON STREET, LONDON, E.C.4 
Phone : MANsion House 7300 





a 


30 SECONDS 25 SECON 


ee VE 
neste 


VALIANT HOUSE, VICARAGE CRESCENT 


MARBAIX INDUSTRIES LTD BATTERSEA, LONDON, S.W.11 


PHONE: BATTERSEA 8888 (8 lines) 














I R 0 N S g)) 3 S LUBRICATING PROBLEMS CAN 
— BE SOLVED WITH THE NEW 
Lib} UCUY. 


ASSEMBLY 


GRAPHOGEN IN IRON & STEEL 
teat UP TO Ii GWTS. 


PROTOTYPES “AWKWARD” 
AND SPECIAL MACHINING & 
PURPOSE MACHINES GRINDING 


STAMGO MANUFACTURING Oo. L_Tt 
RET TMaay  sssecstote.cite-recnsces BY METAL DEPOSITION IN PROFILE FLAME CUTTING 
Telephone KINGSTON 120 STELLITE, CHROME, NICKEL Etc. AND GENERAL PRESSWORK 
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10 TON 
ROLLER TURNTABLE 




















MANUFACTURING AND DESIGN OF 
MACHINERY FOR:— 

TEXTILE— INCLUDING PLASTIC 
COATING PROCESS, 
GAS & COAL BOARDS, 


FROZEN FOOD SOUTHTOWN, 
INDUSTRIES GT. YARMOUTH 
PHONE 2009 

SUB-CONTRACTING 


— UNDERTAKEN — 
MACHINING & ASSEMBLY 
TURNING TO 20’ LG. x 3’ 6” DIA. 
FABRICATIONS TO FIVE TONS 
































THE JACKMAN BOX LIFTING 
EQUIPMENT 


FOR USE ON LARGE MOULD WORK 
IN CONJUNCTION WITH SAND SLINGERS. 


CAN ALSO BE FITTED TO EXISTING PLAIN JOLTERS 
TO CONVERT THEM TO JOLT-STRIP MACHINES. 


SIZES MADE TO SUIT YOUR REQUIREMENTS. 


EQUIPMENT SHOWN HAS 

24° DRAW AND 8 TON LIFTING CAPACITY TO 
SUIT EXISTING 

24” JOLTER WITH 6’-0" x 9-0" TABLE. 


J. W. JACKMAN & CO. LTD. 


VULCAN WORKS : BLACKFRIARS ROAD, MANCHESTER, 3 
Telephone : DEAnsgate 4648-9 Telegrams : BLAST, MANCHESTER 


























i 0 S al J A . FA p 3 C° ay ASHTON-UNDER-LYNE, ENGLAND 














with Patent Tangential Die Heads 


A general purpose machine, capable of handling a wide variety of Pipe and 
Bolt work at a very low die cost. Tangential Die Head with quick opening 
and closing device, . . . no nuts to unscrew, 

Life of Tangential Dies 15 to 20 times that of ordinary Dies. 

Capacity from jin. to 4in. B.S.P. of 4in. to 2in. Bolts. 
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BRIGHT STEEL 


ROUNIDS > HIEXAGONS 
SQUAIRIES FLATS & SECTIONS 











STEEL CS L™ 


LR PORE RN TR NB IT IR IS AE 


HALESOWEN ) 68 VICTORIA Ss" 


LONDON, S.W.I. VIC: 6992 


8 
N° BIRMINGHAM 8 CHATHAM s™ 


HALESOWEN 1191 MANCHESTER, |. CEN: 0413 

















> 
4 >. CONVECTOR COOLING SUPERHEATERS 
b Ae gt The illustration shows one of a number of superheaters supplied to Cynamid Products 
” ah ee Ltd., Engineering Division, the business of which is now being carried on by Chemical 
Construction (Great Britain) Limited. 
These superheaters, 7’ 3” effective basis, 8’ 9” overall basis, are fabricated from 
‘ 


S & L ERW tubing. 

$ 
Specialities: Pipework for high or low pressures suitable for steam, water, gas, etc., water wall 
headers, steam and oil receivers, de-superheater bodies. Tubular products of all descriptions for 


power stations and industrial steam raising plants. 





THE UNIT SUPERHEATER AND PIPE COMPANY LTD - UNIT WORKS 


SSS is ek AMM te 4 SWANSEA. Telephone: Swansea 54091 (6 lines) Telegrams: ‘Superunits’, Swansea. Telex: 48-208 FE Fe 

















May 30, 


THIS IS THE 
APPOINTED DAY 














The Clean Air Act 
is NOW in Force 


otill 
ARE YOU/GUILTY? 


For greater combustion efficiency and to comply 
fully with the Act, insta! 


D.S.I.R. Fuel Research Station 
SMOKE ELIMINATORS 


the cheapest and simplest method of abolishing 
INDUSTRIAL SMOKE 


For details apply to THE LICENSEES 
LYNWARD ENGINEERING CO. LTD. 


Office: 180 Brompton Road, London, S.W.3. Tel: Kensington 1701! 
Works: 136/140 Bramley Road, London, W.10. Tel: Ladbroke 0326 
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Are these hands helping veal 





The certain remedy for any paint failure lies in the capable 
hands of the technical experts who form the nucleus of our 
research division. Pinchin Johnson research laboratories provide 
a unique service to industry, devoting their attention solely to 
the creation of the best type of finish for every purpose. The 
P.J. technical representative is your direct contact with this 
unique service. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 
BELFAST ~- BIRMINGHAM BOOTLE BRIGHTON BRISTOL - GLASGOW 
LEEDS MANCHESTER NEWCASTLE-ON-TYNE *« SOUTHAMPTON 











| Established | 185% 7 












We have modern plant 
and 100 years 
Experience which 
enables us to carry out 
a great variety of work 
and meet all needs. 





























be: Ss = 

‘ , 

x j 
? 


Examples of general sheet metal work shown here comprise 
an Air Compressor Control Panel, a High Pressure Grease Dis- manufacture of the 


penser, and on the right, an Oil Tank used for the automatic necessary tools to your 
lubrication of commercial vehicles. 


Contractors to Admiralty, Ministry of Supply and G.P.O. 











Well-equipped tool- 
room for the 


designs or our own. 
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ROAD TRANSPORT DEPENDS OWN 


ARINGS... 


* Dependable main and big-end bearings 
are lined with Tandem White Metals 











From the Tandem range of White Metals, the designer can 
select alloys which have been developed for specific duties, 
made from the purest ingredient metals, and alloyed in 
the works of the world’s largest bearing metal organisation. 


EVRE SMELTING CO. LTD ae wom, NON Ae, OE SURREY. Tel: Mitcham 7224p 





Nigh Gade Sift Gry Sn & Nn Ferrous ¢ asMtNgs 





H 

3 

; 

: 

PATTERN MAKING 
| Tysecey Founpnry Lip. 
| 

: 

: 

: 














Telephone : 
ACOCKS GREEN 1283 
Telegrams : 
Tyseley Foundry B’ham. 


Wolverhampton Office: 
BUSHBURY WORKS, 
WOLVERHAMPTON 
Telephone | 21455 





JAMES ROAD, TYSELEY, 


BIRMINGHAM, II 


Serle General ¢, NGINUVNG.. Machine ht & Eatriedl Sra 
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The Higher Frequency 
Vibrator with the 


SLOW SPEED pDRiveE 


‘HUMDINGER’ frequencies of 10/12,000 VPM 

can deal more efficiently with the harshest ‘mixes’. 
Equally important is the established fact that the 
flexible drives keep running week after week. 
That is why so many leading contractors have changed 
to this new Vibrator — it reduces hold-ups, in 
addition assures lower vibrating costs on every 

cubic yard placed. Please write for leaflet. 


Now available for Trial, Hire or Sale 


PETROL OR ELECTRIC 


ACE MACHINERY LIMITED 
Porden Road, Brixton, London, S.W.2 
Telephone: BRixton 3293 (9 lines) and at Brentford 


WINGAES For HAULING. 


HOISTING. ERECTING AND 
CONSTRUCTION DUTIES 


Standard and special types for steel erecting, 
skip hoists, transporters, wharf cranes, 
general haulage and building construction. 
Capacities from half ton (500 kilos) upwards. 


Send for full particulars, 


wr ENG LB inte 


ACE MACHINERY LIMITED 
Harlequin Avenue, Great West Road, Brentford, Middlesex 
Telephone: EALing 6262 (5 lines) 








PT dopa ra 
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AGENCIES DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
PATENTS - BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 
BUSINESSES and PREMISES - TENDERS 
Linenge Rate. 4/- per line of approximately 6 words. Minimum 16/-. 
inch Rate. 48/- per column inch and pro rata. 12 lines to 1 inch. 


(12 column inches) and upwards, 


There reduced rates (ij.e., not on a rata basis) for advertisements of 
om : fr octet 10s. 4-page £48. Full page £90. 


Series Discounts. For advertisements 1 inch and upwards. 6 insertions 5%. 


THE ENGINEER 
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SIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


inch Rate. 


42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page 
(12 column inches) and upwards, e.g., }-page £22. 4-page £41 10s. Full page £78, 


13 insertions 10%. 


26 insertions 15%. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and I 


a for publication on Friday same week. 
ier if proofs are required. 


The minimum size for a Displayed advertisement is 3 inches single columh,’ or an illustrated advertisement it is a 4-page (12 column inches). 


yed 
rook seeiten t enape 8 tathes dou eens 1, 2,3 or 4 columns. 
Use of Box Number. 2/-, which includes forwarding of replies. 
**Run-on "’ and “‘ Semi-displayed "’ ad 


vertisements by ** Displayed "’ and “‘ Illustrated ’’ advertisements by noon 
publication on following Friday. All ne eterna Mares ee 


COPE oy fos for 
Advertisements for publication should be addressed to »—~ Classified Advertisement Dept., “The Engineer’, 28 Essex Street, Strand, London, W.C.2, 
Urgent advertisements moy be telephoned to CENetral 6565. 





PUBLIC APPOINTMENTS 





KUMASI COLLEGE OF 
TECHNOLOGY 


WwW. E. DUNCANSON. 
F.inst.P., A.M.LE.E.) 


Pb.D., D.Se., 


(Principal 
LECTURERS 


fications are invited for the posts of SENIOR 

RER and LECTURERS IN CIVIL ENGI- 
NEERING 
The College prepares students for the London 
Universiy B.Sc. Degree in Engineering and for the 
tions of the professional Engineering 


Institutions. 


PUBLIC APPOINTMENTS 





UNIVERSITY OF EDINBURGH 


DEPARTMENT OF 


LECTURER 


pguiocions are ene - 2 the post of LEC- 
TURER in the ro oyy cy of Engineering. Salary 
scale: £900 by £ 10 £1100 ; Bar: £1150 by £50 
to £1350 by £75 to £1650 per annum, with placement 
according to qualifications and experience, and with 
superannuation benefit and family allowance where 
applicable. 

Candidates should possess an erg Degree, 
together with industrial, teaching researc 
experience and have particular interest Pon ‘the field of 
Hydraulics and Hydromechanics. The person 
will be responsible for all final year 





ts should have a Degree or ee yp 

Be qualification and will be 1 
teach some of the following subjects soil 
Mechanics, Engineering Geology, Surveying, Engi- 
neering terials. 

yo Demeer may be accepted on contract for § 
years or on pension or arrangements to continue 
— initiated under the F.S.S.U. scheme might 

made the College. 

ee ee Senior Lecturer, £2125 by 
£75 to nar bey = rte £1271 5s. by £62 10s. to 
£2031 5s., atuity payable at the end of con- 
tract at sh oon mort of £12 10s. for each month of satis- 
factory service. ionable and F.S.S.U. salary 
scales; Senior Lecturer, £1580 by £60 to £1940 ; 
Lecturer, £925 by £50 to £1625. Point of entry 
to ex 


experience. 

Children’s allowances up to a maximum of three 
at tine rate of £50 p.a. per child up to 10 years, and 
£100 p.a. per child over 10 years in full-time education 
to 21 years. Annual leave with free return first- 
es passages for the member of staff and, conditional 
on a minimum stay in West Africa, his wife and up to 
three children under 17 years. Bungalows with basic 
furniture at low rental are provided. Income tax low. 


ations (6 copies), giving age, education, 
experience and the names of 3 referees, 
be sent to The Council for Overseas Colleges, 


12, Lincoln's Inn Fields, London, W.C.2. Closing 
date 20th June, 1958. E7317 


CAMBRIDGESHIRE EDUCATION 
COMMITTEE 


CAMBRIDGESHIRE TECHNICAL 
COLLEGE AND SCHOOL OF ART 








(Principal : D. E. MUMFORD, M.A.) 





LECTURER 





LECTURER 2 on Engi a wired 
from ey ot hy 1958, for work with 

National Certificate and Higher National Di — 

———- Courses. Candidates should be a to 

offer Mechanics of Fluids as a principal subject, 

eg + tg tl Theory 

of Structures, Industrial 

Administration. Candidates should hold graduate 

or eqaivalent professional qualifications and have had 
ex of industry and teaching. 

in accordance with the Burnham 


will 
Scale Teachers in Establishments of Further 
Education, viz: £1200 by £30 to £1350. Further 
and forms of application, which should 
returned as soon as possible, may be obtained 
from the Principal, = “Road, Cambrid College 
School of Art, Collier am ge. 
= D. EDWARDS, 


E7262 oust Education Officer. 


BEDFORDSHIRE EDUCATION 
COMMITTEE 





MANDER COLLEGE, 
BEDFORD 


THE 


LECTURER 


Lipeplications . WTECHANICAL ENGINEERING 

WECHANICAL ; 
as from Ist Lande 1958. Candidates should be 
pee ey rey with industrial experience, qualified to 
ae Thermodynamics cond Fluid Mechanics 


"ae scale : £1200 by £30 to £1350. Increments 
may be —_ up to the maximum, for approved 


—_- application and further particulars 


obtainable from the College Principal SCKING, 
£7291 Director of Education. 


teaching in this subject and for directing the work of 
the Hydraulics Laboratory. 

The successful candidate will be expected to take 
up duty as soon as can be conveniently arranged. 

Further particulars may be obtained from the 
undersigned, with whom applications, giving the 
names of two referees, should be lodged not later 
than 21st June, 1958. 

CHARLES H. STEWART, 
Secretary to the University. 


May, 1958. E7288 


UNIVERSITY OF AUCKLAND, 
NEW ZEALAND 


LECTURESHI? IN CIVIL ENGINEERING 








Applications invited for a LECTURESHIP 
IN CIVIL ENGINEERING Candidates should be 
University Graduates in Civil Engineering and 
preferably have had some professional experience. 
Specialised knowledge in one or ate of at oy following 
fields would be an advantage : (a) Traffic Engineer- 
ing ; (b) Waterworks and erage ; (c) Municipal 


ng. 

The salary scale for the position is from £1025 
to £1275 per annum, rising by three annual incre- 
ments. An allowance is made towards travelling 


expenses. 
Further particulars and information as to the 
method of application may be from the 
Secretary, Association of Universities of the British 
ee 36, Gordon Square, London, 
The closing date for the receipt of applications, in 
New Zealand and London, is 31st July, ee 





UNIVERSITY OF WESTERN 
AUSTRALIA 


CHAIR OF ELECTRICAL ENGINEERING 





me, Senate of the University of Western Australia 

has decided to establish a CHAIR OF ELECTRICAL 

ENGINEERING, and applications are invited for 
this position. 

The salary of the Professor will be £A3500 
annum. An allowance is made towards travelling 
expenses and housing assistance is available. 

Further particulars and information as to the 
method of application may be obtained from the 


36, 
Ww a 1. 

The closing date for the receipt of applications, 
Australia and London, is 31st July, °1958. E727. 





CIVIL SERVICE COMMISSION 
MINISTRY OF TRANSPORT AND CIVIL 
AVIATION 
INSPECTOR OF ACCIDENTS 
(CIVIL AVIATION) 





Pensionable post in London for man at least 30 
on Ist ia som. 1958. : Airline Transport 
or Senior Commercial Pilot’s licence and considerable 
flying, including at least 1000 hours as pilot in com- 
mand. Knowledge of aeronautical engineeri 
ae normally ° —— ae yok, — 
coe. offered. Salary if3s0 £1605? co 
—Write, -—— = 
30, Old Burlington Street, London, W.1, for date th ly 
tion form, quoting $4841/S8. Closing date 


. 


PUBLIC APPOINTMENTS 





CITY OF BRADFORD 





APPOINTMENT OF ENGINEERING 
ASSISTANTS 


Applications are invited for the following super- 
annuable omnes in the City a 2 and 
Surveyor’s Department, on the grades indica 
(a) CHIEF ASSISTANT IVIL ENGINEER, 
th Section. Post No. 3, scale “A” (£1205- 
(b) ENGINEERING ASSISTANTS (Posts 18, 


119, 175, 202). Special Grade (£750-£1030) ; com- 
mencing in accordance with experience and 
qualifications. 

(c) JUNIOR ENGINEERING ASSISTANTS 


(posts 62 and 174). A.P.T. I (£575-£725). 

Applicants for post (a) must be Chartered Civil 
Engineers and/or Chartered Municipal Engineers 
should have had experience in the design and super- 
vision of sewerage schemes of some magnitude and 
be accustomed to the control of staff engaged upon 
main drainage work. 

Candidates for os aos preferably hold an Engi- 
neering Degree, be 1.C.E./A.M.I.Mun.E. and 
have had good gen oe ak engineering training. 

Applicants for | (c) should have completed their 
apo training and have had general experience 


pal engineering. 

Applicant should have completed their National 
No housing accommodation can be pro- 

vided by the Corporation 
Applications, on form to be obtained from the Ci ity 
and Surveyor, Town Hall, Bradford, A 
together with three testimonials, must be received by 
the undersigned by 16th oat, a 


Town Hall, Bradford, 1. 





AIR MINISTRY WORKS 


DESIGN BRANCH 


DESIGNER DRAUGHTSMEN 





Air Ministry Works Design Branch requires in 
London DESIGNER DRAUGHTSMEN for BULK 
PETROLEUM STORAGE AND PUMPING 
INSTALLATIONS experienced in one of more of 
the following : (a) Storage tank layout and design ; 
(b) pump house and plant layout ; (c) development 
of pipe line schemes ; (d) hydraulic calculations. 
T training to O.N.C. standard required. 
Salaries up to £1015 p.a. Starting pay dependent on 
age, qualifications and experience. Long term 
—ae with promotion and pensionable pros- 
pects. y week, three weeks three days leave 
a year. Normally natural born British subjects. — 
Write, stating age, qualifications, employment 
details, including type of work done, to any 
Employment Exchange quoting Order No. Bor- 
ough 105. E7233 





CENTRAL ELECTRICITY 
GENERATING BOARD 
RESEARCH AND DEVELOPMENT 
DEPARTMENT, 
HEADQUARTERS, LONDON 





GRADUATE ENGINEERS 





Research and Development Department, Head- 
uarters, London, require young GRADUATE 
INGINEERS of poneens standard in mechanical or 
thermodynamic power engineering to assist in the 
development of a new type of thermodynamic power 
~— at present being developed by the Board. 

At the moment this work is centred in the erection 
ofa neuen test rig at Littlebrook Power Station 
and the first duties of the successful applicant will be 
to assist in comp erection of this test rig, to 

install inntrusasnts and to cealet ta the enrine Of torte 
contemplated. 

The information derived from these tests will be 
used to design and construct a complete power unit 
of about 1SMW capacity. The purpose of the 
development is to achieve a radical improvement in 
the thermo any ‘heme and oil consuming, and 
later, of nuclear p' 

Sal lary £590 +y £1315 p.a. inclusive, according to 
ability and experience. 

Application forms, obtainable from S. S. Scott, 
Chief Personnel Officer, Central Electricity Generat- 
po da me eee od Holborn, London, E.C.1, sho uld be 
completed and returned by 1 4th June. Envelopes 
should be marked “ Confidential ” quoting reference 
ENR/140. E7276 


PUBLIC APPOINTMENTS 





CENTRAL ELECTRICITY 
GENERATING BOARD 





RESEARCH AND DEVELOPMENT 
DEPARTMENT 








Candidates who have a strong inclination —— 
research and development work for its own sake a 
invited to apply for appointments as INSTRUMENT 
ENGINEER and COMBUSTION AND TESTING 
ENGINEER. 

Initially the work will be on a superheater test rig 
at Littlebrook Power Station in connection with the 
development of a new type of steam power c 
and the first duties will be to assist in the completion 
of erection of this test rig and in the series of tests 
contemplated. At a later stage the work may be 
transferred to other centres of activity depending on 
~ manner in which various projects come to 

Tuition. 

For the INSTRUMENT ENGINEER post which 
will be based at Leatherhead, candidates should 
preferably have served an instrument engineering 
apprenticeship and should be —— familiar 
with the use of instrument engineers’ lathes and 
other precision tools. They should also have a wide 
practical knowledge of instrumentation as applied to 
a modern power station or other complex industrial 
process and it would be an additional advantage to 
have sufficient knowledge of electronics to maintain 
potentiometric and other types of instruments 
involving electronic circuits. 

the COMBUSTION and TESTING EN- 
GINEER post which will be based at Bankside 
House, London, S.E.1, candidates should have served 


engineering 
struction and maintenance as arene to shipping or 
power stations, and should be able to assist in the 
erection of test rig components and pipe work of all 
kinds. They should also have a wide practical 
knowledge and experience of the combustion of all 
fuel oil either in ships or in power stations, 
pulverised coal in conventional power station prac- 
tice and of the considerable variety of equipment at 
present on the market to carry out this operation. 
A_ knowledge of electric welding would be an 
additional advantage. 

Salaries £820 to £1265 p.a., according to ability 
and experience plus, London Allowance where 
applicable. 

Application forms, obtainable from S. Scott, 
Chief nnel O , Central Electricit Genera 
ing Board, 24-30, Holborn, London, E.C.1, should 
be completed and returned by 18th th June. Fe no 
should be marked “ Confidential ” quoting reference 
ENR/139. E7275 


TOOTING BEC HOSPITAL, 
LONDON, S.W.17 








SENIOR ENGINEER 





Applications are invited for the st of SENI 
ENGINEER at the above H pital. A og 
who must live within easy reach of as “hospital, 
should have a sound knowledge of the maintenance 
and operation of the engineering services of a large 
hospital, —— both mechanical and electrical. 
A sed higher engineering qualification to 
standard of First Class Certificate of Competency in 
Marine Engineering or equivalent must be held. 

Salary: £740 per annum, rising to £880 per 
annum, plus London Weighting (age 26 and over 
£30 per annum). 

Applications, giving full particulars and names of 
two referees, to be sent to the Group Secretary at the 
above address. E7297 


LONDON TRANSPORT 


CIVIL ENGINEERS 








London Transport require CI CIVIL ENGINEERS 
in connection with New Programme ; prefer- 
ably with Uni Degree or Graduate Member- 
“— os recognised —— Institution. 

pplicants must have ha experience in prepara- 
tion of schemes, estimates, civil design, 
contract drawings and documents, be capable “a 
controlling staff and supervising works executed by 
contract. Experience in some of following types of 
civil engineering works—earthworks, 
bridging, retaining walls, heavy foundations, RC. 
works, tunnelling, general bee od construction. 

— according to ability, qualifications and 

trom £915 to ‘1135. 


tion ; free travel.—Applications iin 
; tree — 
tors travel Applications yh 


a: (FEV 688), London 
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PUBLIC APPOINTMENTS 





MINISTRY OF SUPPLY RESEARCH 
AND DEVELOPMENT 
ESTABLISHMENTS 


SENIOR SCIENTIFIC OFFICERS 
SCIENTIFIC OFFICERS 


Ministry of Supply page B ant Pa ape gs 


—. ments mainly in if of Hog. 
land, a ae, (a). SENIOR ‘SCIENTIF! 
OFFICE! and ) 


age 
SCIENTIFIC OFFICERS for work in Physics, 
electronics, electrical or mechanical engineering, 
applied mathematics, chemistry or metallurgy. 
First or second class honours Degree or equivalent 
pie omy and ore. .S.O. at least 3 years’ post graduate 

—* range (a) £1130~ 
£1330, wy £595. £10 ¢ in provinces). Rates 
for women somewhat lower but axetil ax in 
1961. Superannuable under F.S.S Oppor- 
tunities may occur for those under 32 to compete 
for established posts. Candidates should indicate 
fields of work in which interested. Houses available 
for letting to married staff, and opportunities for 
new graduates to have workshop training at National 

Turbine Establi 


it, Pyestock, Hants.— 
Forms from M.L.N.S. Technical and Scientific 
Register (K), 26, King Street, London, S.W.1 
(quoting A.182/8A). E7303 





WANDSWORTH HOSPITAL 
GROUP 
(COMPRISING FOUR{HOSPITALS) 





SUPERINTENDENT ENGINEER 





Applications for post of SUPERINTENDENT 
NGINFER are invited from Engineers holding one 

qualifications or equivalent : 

(A) First lass Certificate of Competency in 
Marine Engineering or equivalent Naval 


Certificate. 
(B) City and Guilds Full Technological Certificate 
in Plant Engineerin; 


of the followi 


g (First Class). 

Applets must have completed an apprenticeship 
in — mec engineering or equivalent and 
should be experienced in maintenance and operation 
of major central boiler plants and ancillary equip- 


ment and capable of supervision of new installations. 
The snossestal ul applicant will be responsible for the 


qquiaion and supervision of the maintenance of 
all engineering services in the Group, for the efficient 
operation of all plant and for keeping of technical 
ae Whitley Council conditions of service 
pply. scale : £855 by £25 (2) by £30 (1) by 
235 0) to £1005, plus London Weighting. 
Applications, stating age, qualifications, experience 
and three referees, to the Group ae, t. 
James’s Hospital, Balham, S.W.12. E72 


SENIOR RESEARCH 
METALLURGIST — WELDING 


$9060— $10,140. 
Department of Mines and Technical Surveys, 
Ottawa, Ontario, Canada. 
TO 

—Initiate and supervise fundamental and 
applied research in welding, brazing and 
soldering of new and existing ferrous, 
non-ferrous alloys. 

—Advise Canadian Government Depart- 
ments and Industry on design of equip- 
ment. 

—Prepare technical 
technical addresses. 

Extensive related experience is required. 

Please write comprehensive résumé of 

academic qualifications and experience in 

first instance to : 
Civil Service Commission, 
Ottawa, Ontario, Canada. 
Quote 58-1501. 





reports and deliver 


E7274 














TENDERS | 








CITY OF ELY URBAN DISTRICT 
COUNCIL 


WATER SUPPLY 


CONTRACT NO. 2 








TO SUBMERSIBLE PUMP MANUFACTURERS 





The Council is prepared to receive TENDERS 
for ONE ELECTRICALLY DRIVEN SUBMERS- 
IBLE PUMP with wet motor, together with ancillary 

t. The pump shall be capable of a duty of 
£7,000" ealons per hour — a total head of 
pad Saeed ene B a = 


Tovlor or ond — Audlety npc oO ia 
"Copies =r ibe opecifetin and drawings may be 
eS ae png Fh made ble Banyo 

t cheque y; paya 
Counell), “which will be returned on receipt of a 
bona-fide Tender not subsequently withdrawn. The 
contract documents may be inspected at the offices 


of the Engineers. 
A dg in plain, sealed envelopes, endorsed 
“ Pumping Plant,” are to be delivered to my office 


on or before noon on Friday, 27th June, 1958. 
The Council does not bind itself to accept the 
lowest or any Tender 
J. E. WATKINS, 
Clerk of the Council. 
Council Offices, 


Cambs. £7322 


THE ENGINEER 


TENDERS 





GOVERNMENT OF MALTA 
WATER SUPPLY 


TENDERS are invited by th by the Maltese Government 
for the Supply and Erection of Water Lem ye | 
Plant for three pumping stations on the island 
Malta. The plant required consists of a total 
number of five ee ere pumping sets 
each rated at about 8000 g.p.h. complete with 
motors, starters, switchgear, instruments, pipework, 
cabling, etc. 

Tender documents and drawings may be obtained 
at the office of The Treasurer, The lace, Valletta, 
Malta or at the office of the Engineers, Messrs. 
Binnie, Deacon and Gourley, Artillery House, 
Artillery Row, Westminster, London, $.W.1, on 
payment of Two Pounds for each copy of the docu- 
ments, on or Wednesday, 4th June, 1958. 

Sealed tenders in duplicate in a plain envelope 
endorsed “ Tender for Water ping Plant, etc. 

injemma, Falka and Mgarr ” shall be delivered 
at the office of The Treasurer, The Palace, Valletta, 
ion” not later than 10 a.m. on Thursday, 31st July, 
1 

The Maltese Government do not undertake to 
accept the lowest or any Tender, and will not defray 
oe expenses incurred by tenderers who wili, never- 

,. be presumed to have acquainted themselves 
fully with the site and conditions of the work. 
THE TREASURER, 

E7273 Malta. 


SURREY COUNTY COUNCIL 


HIGHWAYS AND BRIDGES 
DEPARTMENT 








CONSTRUCTION OF FLY-UNDER AT 
JUN ies ~ OF KINGSTON they (A.3) 
ND HOOK ROAD (A.243) 


TENDERS are invited ed for t the CONSTRUCTION 
of the above FLY-UNDER. The works include 
the Construction of Earthworks, Drainage, Retaining 
Walls, Roadworks, Two Prestressed Concrete 
Bridges ; the Erection only of a Steel Footbridge, 
and other ancillary works. 

The Contractor must have carried out successfully 
road and bridge construction works of a similar size 
and nature and must satisfy the Council that he has 
done so. He must further satisfy the Council that 
he has the necessary equipment and skilled personnel 
to complete the whole of the works satisfactorily 
under the conditions obtaining and within the 
contract times. 

Copies of the Tender documents can be obtained 
from the County Engineer, County Hall, Kingston- 
upon-Thames, and are returnable by 12th July, 1958. 

The Council do not bind themselves to accept the 
lowest or any Tender. E7292 


SUPPLIES AND DISPOSALS 


me... office of the Director General, Supplies and 

isposals, Shahjahan Road, New India, 

favioes TENDERS for the following :— 
. PROJECT No. SE/163-J11. 

(a) ONE 34.100 H.P. WATER TURBINE, 
Kaplan type, with ancillary equipment, alternatively 
fixed blade type. 

ONE 27,000kVA., 11,000V., 50 
ALTERNATOR for the above turbine 

(c) TWO ALTERNATORS as at (b), to suit two 
turbines as at (a) already on site. 

Specifications, drawings, &c., relative to the above, 
can be purchased direct from the Director-General, 
India Store wena Government Building, 
Bromyard Aven London, W.3, under 
reference No. S. $3138/S8/CDN. at £15 15s. per copy. 
—— are to be returned direct to the Directorate 
and Disposals, Shahjahan Road, 
Newt Dele India, to reach ‘them by 10 a.m. on 27th 
August, 1958. E7316 





cycles 











EDUCATIONAL 








TECHNICAL HOME STUDY 
COURSES 


For A.M.1L.Mech.E., 
A.M.LChem.E., A.M.LM.L, 
A.F.R.Ae.S., C. ye G., re 


OVER 50 peel PLACES and than 2000 
been secured 


Passes have by TLGB. ! A Bs at 
Professional Examinations. We have 
pI edhe meh hen exclusi lusive Home Study Courses in 
“ branches of E E Electrical, 








bile, Chemical, Gas, Radio, 
ong Television. Draughtsmanship, &c. Textbooks, 














blueprints, &c., are provided and, if desired, fees 
may be paid by moderate instalments.—Write 
(stating subject of interest) for copy of 110-page 
Prospectus FREE and without obligation. 
THE TECHNOLOGICAL INSTITUTE 
OF oe 2 BRITAIN 
29, WRIGHT’S LANE, ONDON, *2 2. 
F 
A.M.1.MECH.E., 8.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams., and Tech- 
nical Divisions from momgowsaggitedee to Degree oo 
Approximately 95 per 
Prospectus free on request BLE. Dept. ad oS. 
Wright’s Lane, London, W.8. 
FREE! ery = giving details of Courses = 
Mech and Production Engineering, Dra’ 
manship, for the A.M.I.Mech.E., A.M.I. E, 
City oa Guilds and other professional examinations. 
—E.M.1. Institutes, Dept. 
(Associated with H. M. Vv.) 
SITUATIONS VACANT 
APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 
S LARGE INDUSTRIAL oer rarer 
has vacancies for q MECHAN 
ENGINEERS, aged gy with a aa ‘oa 
educational specialists, 
finally to take charge of staffs in various industrial 
areas in Reply, stating details 
qualifications ‘and and experience, to BOX _ 
Pev02 “ The Engineer.” 


SITUATIONS VACANT 





Applications are invited from : 
(a) ELECTRICAL ENGINEER DRAUGHTS- 


for complete electrical installation and design 
work, including motor application. 


DESIGNER & DETAIL DRAUGHTSMEN 
for general mechanical engineering, preferably 
experienced in machine shop practice. Know- 

of platework, pressure and heat 
exchangers would be advantageous. 


SENIOR REINFORCED CONCRETE DE- 
SIGNER DRAUGHTSMEN 

experienced in the design of foundations and 

structures. 


Top salaries. Newly-built semi-detached houses 
will be available shortly for successful candidates. 
Allowances made un effected. Grant 
towards removal expenses. Pension and Life 
Assurance Schemes.—Apply, The Power-Gas Corpn. 
Ltd. (Inc. Ashmore, Benson Pease & Co.), Stockton- 
on-Tees. E7100 a 


(b) 


_ 


(c 


removal 





ASSISTANT FOR INFORMATION 
BUREAU REQUIRED 
Preference will be given to those having the 
—— qualifications :—Knowledge of elec- 


eh mow et and physics, foreign languages, 
a abstracti' Please submit a concise state- 


ment of quali ations and salary required to the 
Secretary, Electrical Research Association, 
Cleeve Road, Leatherhead, Surrey. E7283 a 





ATOMIC POWER CONSTRUCTIONS, 
LIMITED 


Applications are invited for the post of 
INSTRUMENT ENGINEER, the duties involv- 
ing the design, installation and commissioning of 
instruments in nuclear power stations. 
position is a senior one, and chartered engineers 
interested are asked to apply to : 





The Secretary (Ref. 8/E), 
Atomic Power Constructions, Limited, 
28, Theobalds Road, 
London, W.C.1. 
E7314 4 
CHIEF DRAUGHTSMAN required for 


medium size engineering works. Good engineer- 
ing and gearing knowledge essential. 
Apply : Alfred Wiseman & Co., Ltd., 
Glover Street, 
Birmingham, 9. 
E7307 a 





CHIEF ENGINEER 

(SPECIALIST SERVICES) 
with wide general engineering and administrative 
experience, required at a Coal Board’s 
London Secdauasters He will be responsible 
to the Director of Engineering for the super- 
vision of engineers engaged on special projects 
including power generation, combustion and 
transport problems at mines. Gum 
annuable) according to qualifications and exper 
ence, but not less than £3000 p. a Wehte, wit oth 
full particulars, to S 
National Coal Board, Hobart House, London, 
S.W.1, before 11th June, 1958. E7311 a 





CHIEF INSTRUCTOR 
MECHANICAL ENGINEERING 
required by major manufacturing Company for 
Apprentice Training, West London. Sound up- 
to-date experience at machine tool/bench work 

required ; also of —— and administration, 
preferably es ~- —_ instruction felds. 


oft 1/4, B BOX 3w y ROT A.K. Advg., “ae 
haftesbury Avenue, London, W.C.2. 
E7319 a 


CHISWICK PRODUCTS, LTD., manufacturers 
of Cherry Blossom, Mansion and other Polishes, 
invite applications from qualified pag ty wiper pe 
with a flair for machine design, to the staff of 


studi necessary 
development and production of prototype ae. 
—Agelianions should addressed to the Chief 


Engineer, Chiswick Products, Ltd., 
Chiswick, W.4. "Buringon Lane, A 


CIVIL ENGINEERING SRawecrreeente Te- 
quired consulting engineers in Wi expe- 


eee work “Canteen, holiday —- 





Works, PAM ang 


105 
SITUATIONS VACANT 
CONSTRUCTION ENGINEER required 
India, must have experience in nad 





service in 

ciacerng factory.” Experence in ie italian 
and i of medium to 

machine t is required and 











prospect renewal. Salary, eS came t up 
to Rs.2700 per month, free quarters, medical attention, 
= for engineer and family and 
other benefits.—-App ~Apoly, giving details of age, experi- 
ence, family ci and when available, to 
Secretary, LAE. Oversea won Ltd., Crown House, 
27293 a 
bes GN (ORAUGHTSMEN pe sequins for mech- 
anical design of Pieasani 
working conditions. A.E.S. D. = or more, accord- 
ing to experience, ability or qualifications. en i 
Chief Draughtsman, Isotope lid, 
Beenham Grange, Aldermaston, Berks. Tel wank: 
by ton 451. Oe i ey 
UG HTSMAN/ENGINEER by old. 
om mechanical engineers, London's S.W.1, to 
assist bn development of customers’ and directors’ 
i toa product. Must have 
at least tH. LN.C. qualidontionn, 4 familiar with genera! 
hine desi, ew uickly 
/com- 
ial side of engineering (ne a 
salary £1000 p.a. ye age should be those abe 
wish, by applied skill and hard = . ag! He an = 
attractive permanent 
The Baginget= een ay E Not EiW93, 
ENGINEER REQUIRED for design and devdon- 
ment dealing with atomised powders. Qualined 
ence in aged” 23/32—-Apply, dynamics — 
man, — A pe . 
ES. Hts ee 
ENGINEER 
bh dhe DISTILLERS COMPANY, LIMITED 





an Associate of a recognised Institu- 
dens or hold a B.O.T. Certificate, coupled with 
several years’ of 


— will be one of several 
responsible to the 
Asslstuat Werks Enghoese tae tap hooey englauae 
ing maintenance of a section of thi factory, the 
main product of which is calcium carbide. His 
duties will cover the maintenance of solids hand- 
ling equipment, such as belt or pan conveyors, 
skip hoists, travelling cranes and grabs, : 
pneumatic dust-collecting p lants, used in 
‘ocesses carried out in the various canes al of 


the > ioe ; the principal processes ted 
are crushing, and “ey of limest 
coke ae calcium carbi lime burning, a 


rn (eg 


mai of the Sect 
pt here ne da ae ge a 
Non-contributory pension scheme. 
Write 
STAFF MANAGER, 

THE DISTILLERS COMPANY, LIMITED, 
21, a JAMES’S UARE, 
ONDON, S.W.1. 

Cums Ref. 37/58. TE. 


experience. 


E7224 a 





ENGINEERING ASSISTANT to Resident 

Engineer uired on major site works under Con- 

sultants. General site Peaning experience 

Midtands ropon. Quantities experience ul. Location 

Midlands —— Age range 28-40 reer. 
be considered on experience. — 

E7293, 2 The Engineer.” A 





Pi smeepetn OFFICE MANAGER 


pplications are invited for 
created position vii the newly 


The successful covtioest will be responsible to 

the Ryd Engineer fc P| istrative 

work in Department’ of which purc 

stores administration and cost control ie 

main areas. He will be a senior member of the 

staff and eS a oe ae 0 oes 
the development of admini- 


contribution to 
strative peseaddenn 
Essential pgp ge | gp a geod 


specific experience 
purchasing and conn control procedures in 


preferably in the Chemical 
An em me per a h, both in 
the handling of and tive develop- 


ment, tions would 

be some formal education in oo gineering or 
, and experience of cost control 
systems, \e preferred age range is 28 to 40 


cont mantel caieay wih bo elles sad 0 
tributory a ae 
superannuation heme is in 
cs . 
forwarded to the T 
Engineer.” 


E7305, “ The 


full details, should be 
Director, BOX No. 


E7305 a 


ee ENGINEER required by boiler- 
makers. Able to deal with ts’ inquiries and 


Susonne simaouliieiae Young sme with some experi- 

ence in heating suit. Prospects of 

advancement ; pe AB ge Fy Es sn non-contributory 
experience 

Bouéllat Engineering, Lid 39, 3/9, FB ey London. 

S.W.8. E1896 a 





Classified Advts. continued on page 106 
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SITUATIONS VACANT 


Sees Psa mine PRESS gy agg 4 LTD. 
ages 


_ 
DRAUGHTSMAN oie expe euperienes te 
of machine tools. tools. This is a permanent 


details of age, outer and By 
x tions to 
Personnel Manager, Greenbank Goesubenk: Stones, Foaston. 


E7306 a 
GEORGE COHEN SONS AND ee rn LTD. 


@ vacancy at their Head Office, W. for 
educa- 


engineering ground. 
i Pas will be given _ oppor- 

‘ —Write, ing 
s2 and education, to Seed 
London, W.12. E7269 a 


JOHN LAING a © yl LIMITED, 
GINEERS. with experi- 
al site 


out 
duties on a variety of important contracts in the 
British Isles. A Civil oe eens Saaese oe Ge 
pny ep ep 
Those interested should w 
PERSONNEL MANAGER {( (Ref. AS.E.1), 
JOHN LAING AND SON, LIMITED, 


LONDON, N.W.7. 
E7133 a 


JOSEPH LUCAS, LIMITED, wish to appoint a 
CHIEF MECHANICAL ENGINEER. Candidates 
should be suitably qualified and be c mem! 

of the Lastitution of Mechanical Engineers. The 
didates must ha considerable 


Patines omy! projects in connection with new 
the installation and maintenance of 
and equipment.—Applications should be made 

in natin to Manager, Joseph Lucas 
t , Great King cing’ Street, Hockley, 
ham, 19. E7331 a 


LEADING INSURANCE ee nian f invites 
ae Se Mechanical over 35 


SURVEYOR in London a as ENGINEER 


districts. 

have ae | an apprenticeship and 

—- ty Cee ae with a ai age mechanical 

Seeonte heaton s or , and should be 

embers of the > lantitation of Mechanical 

ive salary scale commencing at 

£735, rising to £1060 over 22 years, plus aoeane 
ne | pension scheme and 

other staff schemes. ly in own handwriting.— 

BOX No. E7264, * thet A 


MANAGER 
A f Setestp eoempeny of General Engineers in the 
East End of London wish to engage a Manager. 
Candidates must have had wide experience of 


al administration and management in 
fight enes engineering with a thorough knowledge of 
ting and control of personnel. Age not 

ee than me ¢ id possess initiative, leader- 
ship, sales experience and good organising 
Commeneng salary £950 p.a. plus 
profits.— giving 


t commission on pte Soon 
full details of education, traini experience 
with copies of references, x Ne E1905, 
The Engineer.” A 


” 





THE ENGINEER 


SITUATIONS VACANT 


cal engineering company in 


electric motors, formers, 
Switchgear, etc. This factory is at present working 
po on daywork, and an experienced production 
pase Se remaieee SS SUR SRS out Mite operation 6 

cundeon | individual piecework system in machine shop, 
fabrication department, ae = and final 
assembly. A man with previous experience in India 
preferred. Emoluments Rs.2100 per month plus free 

living accommod: 


PRODUCTION 
wanted for modern 
India, 


year contract in first ame pl stating age, 
experience and whether , to the 
A.E.I. Overseas, Ltd., army — 
Aldwych, he W.C.2. E7294 a 
REQUIRED.—To a, Be ng of tanpeotion 
artment, in London technically qualified 
MECHANICAL ENGINEER” with experience of 
welding pressure vessel, and sheet metal work. 
Experience of refrigeration an asset but not essential. 
State age, experience 
fidence.—-BOX No. E7109, “ The s 
STRUCTURAL ENGINEERS (CON- 
SULTING a applications from DESIGN- 
DRAUG IN experienced in reinforced con- 
crete or 1a ame for a variety of interesting work ; 
$-day week, two weeks’ holiday.—Please state age, 
experience and salary to Thomas Bedford and 
Partners, 41, New Bond Street, W.1. E1898 a 
TECHNICAL TRANSLATORS from the prin- 
cipal European languages into — and vice 
versa are required by West End Agency. Free-lance 
only. Please state qualifications, experience, approxi- 
mate speed, typing proficiency, and fees per 1000 
words of , origi text.—BOX No. E7290, “ The 
Engineer A 


THE BANK OF ENGLAND PRINTING 
WORKS 
require 
an ASSISTANT to the PLANT 
ENGINEER 
for the planning, installation and maintenance of 
ost in mew premises. Candidates should be 
ritish by birth, aged between 25 and 30 years, 
and have H.N.C. Electrical (or equivalent). 
Non-contributory pension scheme. Housing loan 
facilities in approved cases after an initial period 
of service.— Write,  fiving full particu’ includ- 
2 age, to the Staff Manager, Bank of id 
Printing Works, Langston Road, a, ay 
A 





THE BOWATER PAPER CORPORATION, 
LIMITED, Engineering Division, Northfleet, Kent, 
require the services of a fully ee POWER 
ENGINEER, to take up ative and technical 
duties in connection with large industrial power 
plants. The applicant should have a thorough prac- 
tical and theoretical knowledge of combustion and 
automatic control gear as applied to large high- 
pressure boilers. It is essential that the applicant 
has had extensive operational and - 1 ee 
rience of large high-pressure boilers 

generating plant and experience of industrial plants 
would be a decided advantage. The noes f should 
be a Graduate in En a Corporate Member 
of the Institution of | Engineers, or should 
have the Higher National Certificate in Engineering. 
tecnica and practical al cpaieiseedl tee eegued. 
techn: Peg ny le! sal req 

Engit The 


Ts Pa he mg Linited: ae 2 e ng 
wah Else) A 





METALLUAGIST aged 25-30 years required for 
Physicai Laboratory and control of heat tr of 
smal] components in carbon and alloy steels. Must 
be experienced in perm 4 Mechanical Testing 
and heat treatment.—Apply, with details of experience 
education and qualifications, to BOX No, E1907 

“The Engineer.” A 





PROJECT ENGINEER 

Applications are invited from suitably qualified 
persons for appointment as Project Engineer in a 
rapidiy expanding Division of an old-established 

in Yorkshire. Successful applicant 
would ultimately be solely responsible for con- 
tracts from the tender stage to commissioning 
and excellent prospects are open to candidates 
the ability to work on their own initia- 

tive the minimum of policy supervision. 

The potion, which are extremely varied, would 
necessitate a certain amount of travel throughout 

U.K. 

The Division is engaged in the desi 
manufacture of various types of gas c ing 
plant, and this appointment will be specifically 
related to an electronic t of air 

Candidates should preferably have technical 


qualifications in Mechanical or Electrical Engi- 
and ae in ventilation and/or dust 


and 
tion cohen and other benefits. 
Salary by arrangement. 
Sr writing to BOX No. E7284, “ The 
Engineer,” marked G.C.D. A 


—s yg required for Filtration Divi- 

of ay ee, om 
products are of hi —y ly well- 
established in or markets. Wide range of oil 
and fuel filters selling to industrial, motor vehicle, 
chemical and petroleum industries. Considerable 
scope exists for further enlargement of products and 
markets 





financial resources are more than 
wate. Duties include full responsibility under 
Sales Director for promotion and organisation of 
sales, including 1 Equipment, throughout 
United Kingdom for liaison with export per- 
This is a senior executive appointment and 
applicants with proven experience in this field 
be considered. Age limits 35-50. Car pro- 
and a contributory pension scheme exists. 
in fullest confidence, stating experience and 
tions, appointments held and salary required. 

BOX No. 485, 6, Aldford Street, Sikes 
A 


ROOUCTION ENGINEER, with good adminis- 
experience, required for rad engineering 

works in Manchester area. Considerable scope for 
to assist in building up manufacturing side 

with world-wide Rg giving 


experience, to BOX No. E1897, 
a 


Division, Northfleet, Kent. 

THE SUPERHEATER COMPANY, LTD., 

53, Haymarket, S.W.1, —- SENIOR 
DRAUGHTSMEN and CHECKERS for their 
London Office. Experience in Steam Boiler 
Plant preferred, but not essential. Permanent 
and pensionable positions affording good pros- 
pects for suitable men.—Applications are invited 
to the Secretary giving full details of qualifi- 
cations and experience. E7208 a 


WANTED, SENIOR ae AND TOOL 
DRAUGHTSMAN and ACHINE TOOL 
DRAUGHTSMAN by caiene in the South Coast 
area. Experience in machining light alloys and 
knowledge of hydraulics and pneumatics an advan- 
tage. Write, stating age, details of experience, quali- 
fications, and salary required.—BOX No. E an 
“ The Engineer.” 

WORKS ENGINEER required. Duties will 
involve knowledge of both mechanical and electrical 
engineering, building, woodworking, boiler plant, 
and all services connected with the running of a large 
factory.—Apply, in writing, giving details of experi- 
ence and salary required, to Technical Director, 
Kelvin Works, Hackbridge, Surrey. E1901 a 





SMITHS OF ENGLAND 
(MOTOR ACCESSORIES DIVISION) 


SENIOR DESIGNERS 


required to undertake design work on mass 
produced instruments and light mechanisms 
from specification stages. 


Suitably qualified applicants will have had 
several years’ light precision engineering and 
design experiénce, an apprenticeship or 
equivalent. 

Excellent working conditions and a four- . 
figure salary make employment with this 
Company an attractive proposition. 


Write in confidence to the Staff Manager, 
S. Smith and Sons (England), Ltd., 
Cricklewood Works, LONDON, N.W.2, 
quoting reference SM/106. 

E7301 a 


May 30, 1958 


SITUATIONS VACANT SITUATIONS VACANT 





SENIOR 
DRAUGHTSMEN 


preferably experienced in bulk 
mechanical handling or excellent 
opportunities exist for draughtsmen 
with good knowledge of lighter 
handling equipment to gain experi- 
ence of the heavier industrial plants. 
Superannuation scheme. Five-day 
week. Appointment by telephone or 
letter to MARCO CONVEYOR 
& ENGINEERING COMPANY, 
LTD., Lynn Road, Leytonstone, 
London, E.11. LEY. 2254. 


E7309 a 


SENIOR 
ENGINEERING ASSISTANT 


required in the Bridge Section of the 
CHIEF CIVIL ENGINEER'S OFFICE, 
British Railways, London Midland Region, 
Euston Station. 


Applicants should have experience in the 
design, detail and preparation of contract 
quantities for all types of bridges and should 
have ability to supervise staff. 


Salary range £1015/£1120 per annum. Five- 
day week. Residential travel and other 
favourable travelling concessions available. 
Superannuation scheme. 


Applications should be addressed to the 
Chief Civil Engineer (Ref. 64), British 
Railways, London Midland Region, Sa, 


Euston Grove, London, N.W.1. 
E7272 a 








PROJECT ENGINEER AERO RESEARCH LIMITED 


REQUIRED by the ENGINE DIVISION (a CIBA COMPANY) 
of have vacancies for two young 


peace on pam QUALIFIED MECHANICAL ENGINEERS 


AIRCRAFT LTD. 
for work near Cambridge. One will su; 
BROUGH—EAST YORKSHIRE vies, ingrove and expend twe existing fl 
PROJECT ENGINEER duction plants. Candidates should 


The work involved with the post offered is preferably have two or three years 
of a varied and interesting nature and relevant experience. The other will take 


primarily covers the industrial application Pn oe oe Ce gel = 
" The post le for ~~ Engineer prefer- ning trials). Candidates should have 
ably with experience of industria! projects. — age years’ he pte nang 
a. qualification, Higher National preferably on special purpose machinery 
i 
Good working conditions are offered with peer = with a .- ae Sees Decne 
sal po ~~ 5 and 32. For those with enthusiasm and 
in the strictest energy the work will be —, and 
prospects for personal development in an 
expanding company are excellent. 


Applicants should send itemised particulars 
(stating age and present salary), in con- 
fidence, to AERO RESEARCH LIMITED, 
DUXFORD, CAMBRIDGE. 

E7270 a 


can be arranged 
po te Fo geod 
confidence. 


Apply giving full lars to : 
Desi 


Aw rue 


Blackburn Gener Aircraft, Ltd., 
Brough, E. Yorks. 


E7201 a 

















PLOWRIGHT 


Brothers Limited Chesterfield 


PROJECTS ENGINEER to work on Mechanical 
Handling Projects for all the major industries. 


Candidates should possess good design knowledge 
and have sound experience in large projects. Ability to 
take off quantities and prepare specifications required. 
The position provides opportunities for a man of 
initiative with a rapidly expanding Company. Excel- 
lent Pension and Life Assurance Scheme. 

Applications to be addressed to the Chief Projects 
Engineer, stating age, qualifications and experience 
to date. E7251 a 














DEVELOPMENT ENGINEERS 


“ENGLISH ELECTRIC” 
STAFFORD 


The Company wishes to appoint a limited number of Electrical and Mechanical Development 
Engineers to contribute to the Company’s leading position in the field of large rotating machines. 


The work is concerned with theoretical and experimental investigations into a variety of machine 
types. These projects are of a fundamental nature, leading directly to improvements in design 
and performance. 

These appointments will in general be open to engineers of academic attainments with 


relevant eee a which can well have been o'! in parallel fields. The appoint- 
ments ar and command _ salaries. The Coney’ s advanced pension scheme 


carries ‘sdditional life assurances ben 
We will be pleased to arrange Saturday morning interviews where necessary. 


Please write, giving full Goa, to Dept. C.P.S., Marconi House, 336/7, The Strand, London, 
W.C.2, quoting reference E1203 
E7287 a 




















May 30, 1958 


SITUATIONS VACANT 


THE ENGINEER 


BUSINESS OPPORTUNITIES 





PLOWRIGHT 


Brothers Limited 


STRUCTURAL ENGINEER to prepare designs for 
all types of steel structures associated with the Com- 
pany’s activities in Mechanical Handling for all the 


major industries. 


The work would be varied and interesting and oppor- 
tunities exist for an Engineer with initiative. 
dates should be Associate Member of the Institution of 
Structural Engineers and the post offered is permanent 
in a rapidly expanding Company. Excellent Pension 


and Life Assurance Scheme. 

Applications to be addressed t 
Engineer, stating age, qualifications 
to date. 


Chesterfield 


Candi- 


o the Projects 
and experience 
E7250 a 


An Engineering Company 
famous for Textile Machinery 
has opened a department 
for the production of all 
types of machinery and 
foundry work. 


Enquiries will be welcomed 
Long or continuous runs preferred 


Write, Box No. E7298, “ The 
Engineer.” 














BRITISH 


ELECTRICAL ENGINEERS ano PHYSICISTS 


for technical appointments in their Power Cables Division at 
Excellent prospects for men of ability and 


Belvedere, Kent. 
Salaries £750 to £1200 dependent upon age, qualifica- 


initiative. 
tions and experience. 
Social facilities. 


4 


INVITE APPLICATIONS FROM 


QUALIFIED 


Pension Fund. 


For High Voltage Cable design and development. 
For Cable Accessories design problems and electrical field 


plotting. 
For Very High Voltage testing of C 


involving operation of 3-2MV impulse generator and 


H.V.A.C. testing equipment. 


For design and calculation of super-tension cable systems 
Some previous experience and 
ability to write clear concise reports essential. 


QUALIFIED CHEMISTS—DEGREE OR A.R.IC. 


for tendering purposes. 


For control of manufacturing materials, 


and development work connected therewith. 


thermo-plastics advantageous. 
Apply in writing, to the Staff Officer. 


INSULATED CALLENDER’S 
CABLES LIMITED 


Pleasant working conditions. 


Canteen. Sport and 


ables and accessories, 


with investigational 
Experience of 


E7281 A 

















THE REED PAPER GROUP 
invites applications from 
EXPERIENCED DRAUGHTSMEN 


for newly created additional vacancies in 
the Engineering Drawing Office. 

Qualifications : National Certificate (Mech- 
anical Engineering) or equivalent ; appli- 
cants studying for Higher National will be 
considered. P 
experience essential and Paper- r-making 
experience an advantage. 

25-35. 

Conditions : Good starting salary ; Monthly 
Staff status ; 
contributory Pension, Staff Sickness and 
Assisted House Purchase Schemes ; 
Social and Sports Club, Canteen. 


Age: 


Applications, 
qualifications and experience, to the Personnel 
Officer, Empire Paper Mills Lid., Greenhithe, 
Kent, quoting Reference DM/3, before June 
13th, 1958. 


| SITUATIONS WANTED 








M.LE.E., 9 


(MECHANICAL) 


BOX No E1903,“ 


ENGINEER (37), ist class honours, A.M.I.Mech.E., 
A. 


years’ commissioning and operating 
t 


nuclear reactors and nuclear power stations. 


Seeks 2 in any field.— 
The Engineer.” B 





AGENCIES | 








ing-office PRINTING 





3 weeks’ holiday; Non- 


in writing, stating age, 


London, W.1! 





E7318 a 





LATTICE STEEL —— Masts wns 


logue on request. 


COUNTERS: Commission Agent 


(Midlands and North), access ——" Depts., 
major industries, required.—Radiatron, Sheen 
Park, Richmond, Surrey. 


E1908 bp 





| FOR HIRE | 





and 


heavy), 30ft. to 150ft. high, for immediate hire.— 
Beliman’s, 21, Hobar’ House, Grosvenor Place, 
S.W.1 (Phone. SLOane 5259). Ell2 x 


HIRE A om Pnetecns Aa FOR ONLY £5. All 
other types o! togra 
B. Bennett ro Sons, Lid., 25/ 


eTebboan Giheed 





f BUSINESSES and PREMISES 








FOR SALE.—Fuel Oil and Ltvientng OF Pump 
as and Sales Company lew pump 
proved with 24 years’ service and existing satisfied 
customers requires more capital for development 
than owners possess : would suit large Group seeking 
fresh line for expansion. Drawings, patterns, test 
equipment, know-how, stock and sales connections : 

optional extra of plant, jigs and tools.—BOX No. 
E1899, “ The Engineer.” L 





BRISTOL 
IMPORTANT INDUSTRIAL SITES 
AVON STREET AREA 


Road and water access. Close to rail facilities. 
Two adjoining sites available, 12 and 1} acres 
approximately, to be disposed of separately or 
together. 


Apply : 
Chief Engineer, 


South Western Gas Board, 
9a, Quiet Street, Bath. 


£7308 1 


107 
MACHINERY Etc. WANTED 


SAS ee, Nation of all Types. 


Norman E. ~—_ oun 30, M Road, 
Birmingham, 1 rom hey 1270, tan 
1 


| FOR SALE | 


TWO T2 TYPE HANGERS 


TENDERS are invited for the PURCHASE and 
REMOVAL of TWO T2 Type HANGARS, size 
approximately 239ft. by 113ft. located at R.A.F 

kehill Farm, Cricklade, Wiltshire, and 

Metfield, East Suffolk. 
Ministry, C.19a, Turnstile 

c 1 for tender form. E?304a 


TWh 


NEW 5-CWT. CAPACITY MASSEY “ CLEAR 
SPACE” TYPE PNEUMATIC HAMMER ; 
stroke 2lin., ram pallet face 8in. by 7in., anvil 
pallet face from floor 24in., dia. of ram 10in., 
oo _ blows rs minute, arranged for vee 


pe dri 
ALLEY & /MACLELLAN SERIES 23BX SIZE No. 
a RD ye te ter VERTICAL. 
ATER COOLED "AIR COM 300 
C.F.M. free air at 100 Ibs. p.s.i., a aiet from 
674 h.p. E.E. slipring motor and oil immersed 
stator rotor starter wound suitable for 400/3/50, 
complete with aftercooler and intercooler. 
BROOM & WADE TYPE D.22A MOTOR- 
DRIVEN, VERTICAL, TWIN CYLINDER, 
WATER COOLED AIR COMPRESSOR, 150 
C.F.M. free air at ty .i., arranged for vee 
belt drive from 33 h motor and oil 
immersed stator rotor starter wound suitable for 


400/3/50. 

WINGET No. 1! SIZE SWARF BREAKING 
MACHINE, capacity 5 tons per 8-hour day, 
driven thr vee belts by 10 h.p. sli oy Peony 
complete with starter, wound suitable for /3/ 50. 

All the above machines available for immediate 
delivery from stock subject to remaining unsold. 


THO* W. WARD LTD. 


ALBION WORKS - - + - «= « gy tm 4 
Phone : 26311 "Grams : ard *’ 
ris G 














Apply immediatel 
House, London, 








VALES PLANT REGISTER LIMITED 
OFFER FOR IMMEDIATE SALE 


~- Neals NM 2-ton Diesel Mobile Crane, 2400 
ries, Ruston engine, on pneumatics, 35ft. Lattice 


ib. In ition. 
One Jones Super 40 3-ton Diesel Mobile Crane, ft. 
Jib, Ruston engine. New 1947. On _ solids. 


Recently ay reconditioned and in good 








SUB-CONTRACTING 
ACCURATE MACHINING 


ooo ge Models and Peearge. &c. 








MILLIN RNING 

JIG BORING PLANING 

PRESS By oem JIGS AND FIXTURES 
ZONTAL BORING 


GIVE Us ‘YOUR DIFFICULT JOBS 


LANDEN (ENGINEERS), LTD. 
ia, AUBERT PARK, LONDON, N.5. 
CANonbury 1075 E871 mw 





CASTINGS.—We can save your porous castings 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.I.D. approved 
—Recupero, Ltd., South "Harrow Viaduct. 
Harrow, Middlesex (Phone, Byron 1178). ES75 mw 
KELLERING and Profile Milling in all metals. 
Send us your die blocks to copy from wood or plaster 
masters. ha i Sft. by 8ft. max. size. We are die 
copiers trade.—-ARMYTAGE BROS. 
(KNOTTINGLEY), Ltd., The Foundry, Knotting- 
ley, Yorkshire (Tel. : Knottingley 2743/4). E948 mw 
PRECISION ENGINEERS.—Personal service for 
prototypes, small quantity machined parts and - ‘LB. 
ments. Design and development undertaken. A 
Approved. iipenien, Smyth and Partners, 
Vineyard Walk, Clerkenwell, E.C.1. (Phone. TER: 
minus 5113/4). F650 mw 
10-15,000 SQUARE FEET AVAILABLE IN 
LONDON about June, July or August, owing to 
acquisition of factory. Capacity available for Fa’ 
cation, Machining, Assembling, -» of Medium 








een ee 
| MACHINERY Etc. WANTED | 
GEARBOX, 150-250 h.p.; input speed can be 


either 1450, 960 or 720 r.p.m., output speed 30-45 
r.p.m. 
GEARBOX, 200 h.p., peak loading up to 300 h.p., 





input 720 or 1450 r.p.m., ratio 25 : 1.—BOX No. 
E7312, “ The Engineer.” F 
WANTED! 
odern WEBSTER & ag; ed Vertical Boring 
Mil a 4/Sft. diameter. 


Full details._BOX No. E7199, “ Poe Engineer.» 


URGENTLY REQUIRED 
nay agg dene otis mo ee is 
1000 h. Oe mone or vol ‘ase 
50 cycles. Dr variable 0 


wt Pull” "jotuila BO No. E7198, tod 
Engineer.” r 


One Jones KL44 4-ton Mobile Crane, with 25—40ft. 
Jib, —— diesel .. pneumatics. New 


1956. an fb 
ly 7-8-ton Lo 


One Michigun oo 
Crane, with Perkins P6 diesel engines, 35—40ft. i 
Completely overhauled and little used since. 

One Michigan TMCT16 4-6-ton Lorry-mounted 
Crane, with Perkins P6 diesel engines, 24~34ft. 
Jib. Completely overhauled and little used since. 

One 5-ton Anderson Grice 2-motor Electric Derrick 
Crane, 130ft., Jib. New 1949. In very good 
condition. 

Two 7-ton Butters 2-motor Electric Derrick Cranes, 
with 120ft. Jibs, S.L.L. and cabins. In very good 


condition. 
One 10-ton Henderson Steam Derrick Crane, |20ft. 
Jib. First used 1954. In very my good condition. 
One 124-ton Coles Petrol/electric fully mobile C 
with Fae Jib. New 1950. Reconditi 


siher details 14 
Further ils—14, Lower Grosvenor Place, London, 
S.W.1. Telephone: ViCtoria 7531, 3501, 8089, 
9886 (15 lines). £483 G 





NEW “HOPKINSON” PARALLEL SLIDE 
VALVES FROM STOCK 


Two 10in., Fig. 2160 Three 9in., Fig. 2160 

Two &8in., Fig. 2399 Three 8in., Fig. 2160 

Two a Fig. 2160 One 6in., Fig. 2170 

Two Fig. 2160 (motori 

Three oie, Fig. 2160 Seven 2hin., Fig. 2170 
Three 2in., Fig. 2182 

Large Stocks and types up to 48in. 


various makes 
bore. Send for full Stock List, 


G. E. SIMM (MACHINERY), LTD., 
27, Broomgrove Road, Sheffield. 
Tel.: 64436 (4 lines). 
E7321 a 





SLIDEWAY GRINDER 


BILLETER Twin Head Radial Arm Open-sided 
Hydraulic SLIDEWAY GRINDER. Capacity 
78tin. long by 274in. wide. 


F, J. EDWARDS LTD., 
359-361, EUSTON ROAD, LONDON, N.W.! 
EUSton 4681 and 3771 


E7277 Gc 





UNUSED SET OF PLATE BENDING ROL 
ma phd yng own 50h. by 2! ins alld el 
plate ; 75 h.p. roll screw-down ; 

trics 400/3/50.—BOX No. Ne e708, * The Engineer.” o 


Classified Advts. continued on page 108 














FOR SALE 


TWh 


RAILS FOR SALE 


100 TONS NEW me aig etd DEFECTIVE B.H.- 
RAILS. 95 ibs. Chiefly 60ft. 
100 TONS — 1Y DEFECTIVE F.B. RAILS. 





109 tbs. yard, chiefly 60ft. lengths. 
ag Be 2 TONS "NEW SLIGHTLY DEFECTIVE F.B. 
ard, 42ft. 
400 TON TONS ” G068 SECO 4A SECONDHAND BH B.H. RAILS 
so tons” NEW SLIGHTLY DEFECTIVE P.B. 
RAILS. 93- gy Se yaee. Chiefly 41 ft. 
200 TONS NEW PE dy 4 F.B. "RAILS, 75 ibs. 
ard RBS. Chiefly 45ft. lengths 
1 TONS NEW PER BUT STOCK RUSTY 
F.B. RAILS, 75 ibs. yard. RBS. Chiefly 36ft. 
$0 TONS NEW SLIGHTLY DEFECTIVE F.B. 
RAILS, 80 Ibs. yard, Revised B.S. Section, lengths 
chiefly 40ft. 
200 TONS SECOND-HAND F.B. RAILS about 
© Ibs. yard. 24ft., 27ft. and 30ft. chiefly. 
ABOUT 80 COMPLETE 24in. 
made — 20 Ibs. F.B. Rails, mounted on 
sleepers 15/16ft. overall. 
10 TONS SECOND-HAND COACH SCREWS, 
wane ey Se ijin. Standard Railway Pattern. 
A HAVE LARGE STOCKS OF ALL 
CLASSES OF OTHER RAILWAY MATERIALS 
THO* W. WARD LTD. 


ALBION WORKS te ee SHEFFIELD 
"Phone : 26311 "Grams : “* — vg 
215 G 





500 


STEAM TURBO ALTERNATOR SETS 
3,000 kW, 6600/3/50 MET-VICK. Pass-Out/Condens- 
ing Steam Turbo Alternator Set, date 1948. 


Designed for 340 p.s.i.g. initially, 600 deg. F. 
also suitable for the following 


temperature ; 
duties : 
‘kw Pass-Out/ib.fhour Lb. pressure 
60,000 40 
1800 40,000 110 
110 & 40 


double P/out at 
1000 k ; 


W ful 
2,500 kW 440/3/50. B.T.H., 
p.s.i.g., 630 deg. Fah. Steam consumption approx. 
12-8 Ib./kW/hr., with Surface Condenser, Circu- 
lating Pumps, etc., Turbine also suitable for 
pass-out pressures varying between 18/35 p.s.i. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 





Tel: Shepherds Bush 2070 and 
STANNINGLEY, ro ane. 
Tel. : Pudsey 224 E202 Gc 
FOR SALE 


700 TONS RAILS 
pom up approximately as follows :- 
H. (Original 90 Ib. per yard) 
Bho tons—-26ft. 75 tons—30ft. 20 tons—20ft./ 
20 tons—1 3ft./16ft. 
F.B. goes 79 ib. per yard) 
280 tons—26ft. 45 tons —30ft. /33ft. 


13ft. het. 
Rubbings sent on application. 


Write : 
COX & DANKS LTD., 
Frederick Road, 


SALFORD, 6. 
Tel. : PENdleton 2481 


24ft. 


30 tons— 


Special price to clear. 


E7296 G 





241N. VERTICAL SPINDLE CENTRIFUGAL 
PpuMmP if, yr —— 60,000 g.p.h. against SOft. 


head wi 
THOMAS OMIECHELL 4 SONS LIMITED, 
BOLTO E1868 G 





LOCOMOTIVES FOR SALE 
14x22 040 BARCLAY 
A selection in stock. 

040 BAG 


18 x 26 BAGNALL 
Insurance reports available. 
R. S. HAYES, LTD., 
BRIDGEND, GLAMORGAN. 


*PHONE: 1311/2/3. E986 G 





FOR SALE 
ineering Side Discharge Wagon Tippler 
agons. In perfect condition. Bargain 
oa tn Bower, 
: Clowne 112. 
E1900 G 


Mitchell 

for 21-ton 
_—FPull particulars from : 

Barlborough, Nr. Chesterfield. 


q 





3508 TAPER ? Page 3-125in. 0.4. 
by 1-8125Sin. wide. Brand new, 

and gt ex British maoufacturer.—BOX 
1906, “ The Engineer.” G 





THE 
FOR SALE 


FRED WATKINS (BOILERS), LTD. 


| BOILERS.—Cochran 
ft. Gin., Sft., 7M. Gin., 7ft. and =. in dia., 1 
150 Ib. w. p.; 6in. down to 3ft. 
dia.; ic, 4ft. to ‘¢ By dia., i 
new 7ft. and 8ft. dia., “450, 80 and 200 Ib. w.p. ; 
300 reconditioned Vertical ibe, all 

AIR COMPRESSORS.—Tilghman 365 = ft.; 
Broomwade 300, 200 and 130 cu. ft.; all motorised; 
Reavell Rotary Blowers, 2000 c.f.m., 3- 2 p.s.i. 

200 AIR yo stocked up to 9ft. dia., 100 
to 500 Ib. pressu 

ELECTRIC MOTORS. —150 Totally Enclosed and 
Flameproof Motors up to 100 h.p 

CRANES. —Mobile 10-ton Somda. lorry mounted, 
= 70. extendable jib; 4-ton Coles Diesel-Elec- 

: 3-ton Jones Super 40 (3) ; ; Neals 2-ton Diesel, 
soft. jibs (2); Derrick, 5-ton Butters Electric 
travelling type, 90ft. jib ; 5-ton Wilson Electric, 
70ft. jib; 3-ton Rushworth Electric, 65ft. jib ; 
Steam Loco, 18-ton Brownhoist, 50ft. jib ; 10-ton 
Coles, 40ft. ey 8-ton Wilson, 35ft. jib’; 5-ton 
Smith, SOft. ; 5-ton Cowans Sheldon, SO0ft. 
jib ; $-ton BF Tb 38ft. jib; E.O.T. Goliath, 
40ft. span, 60-ton Clyde, Babcock, 10-ton 
Morris ; 5-ton Henderson, 24ft. 74in. span, 1946 ; 
5-ton King, 29ft. 3in. span ; 2-ton Morris, 18ft. 
span, 2-ton Smith, 34ft. span. 

RAILWAY MATERIAL.—150 h.p. Stephenson 
Diesel Loco., fluid flywheel gr} ‘Ruston 80/88 
h.p. Diesel Loco., electric flameproof ; 
Peckett I4in. 7 2in. and tin, = 12in. Steam 
Locos.; 3 miles 20 Ib. Track, 24in. gauge 
turnouts, Aansneg &c. 

STEEL PIPING.-—50,000ft., 2in. Galvanised, new ; 
60,000ft., 3in. black new ; 5000ft., 8in. seamless ; 
1000ft., ‘12in. seamless ; i4in. seamless : 
400ft., 18in. riveted ; 280ft., 21in. 0.4. aided 

3800ft., 2lin. seamless 
hanged } : 


flanged ; 

24in. riveted ; 1450ft., 27in. o.d. 
216ft., 48in. riveted ; 216ft., 60in. riveted. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 





VALVES.—Exceptional Surplus Mini Uy Red New 
Stainless Acid Cocks and Valves, over 
diate delivery, below makers’ prices. p stock, 


all sizes, Parallel Slide Sluice, Gunmetal, jucing 
and Check Valves. List on uest. 

STORAGE TANKS.—300 cylindri and " 
lar up to 12,000 gallons, ‘or oil and petrol, 
sectional steel and cast iron up to 50,000 gallons. 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by in.; Robertson Straightening Rolls, 
8ft. 6in. by #in.; Berry Bending Rolls, 7ft. by din. ; 
Pay 300-ton Hydraulic Horizontal Straighten- 

ing Press, 15ft. by 3ft. table ; a 3ND Miller, 
61m. by 1Sin. table ; Pels Punch and Shears, tin. 


capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers. 
SLING pat tp WORKS, 


COLEFORD, GLO 


"Phone : Coleford rl. E366 G 





DOUBLE ACTING TWO-THROW VER- 

TICAL PLUNGER PUMP, buckets about 6in. 

diameter by 6in. on 10.506 £P- h. against SOft. ; 

4 BP. Brook motor 3/50/400 

THOMAS MITCHELL a "SONS Lar. 
BOLTON. 


LE 


HIGH CLASS 
HORIZONTAL BORERS 
IN STOCK 

GIDDINGS and LEWIS 25RT Traversing Spindle, 
spindle dia. 24in., spindle travel 274in., max. 
distance spindle to table 28in., table size 24in. by 
a max. distance = nose to outer stay 

, Speed range 15-400 r.p. 

RICHARDS HB2, ‘Seeman ‘Spindle, spindle dia. 
2jin., spindle travel 24in., max. distance spindle 
to table 34in., max. distance age nose to outer 
stay 6ft. ~ ‘table size 39in. by , Speed range 


16-400 r. 

RICHARDS "HB2A, Traversing Spindle, spindle 
dia. 3in., spindle travel 24in., max. distance spindle 
to table '34in., max. distance —_ nose to outer 
stay “er stable size 48in. by 30in., speed range 


16-400 r. 

PEARN-RICHARDS No. 4, Standard type, facing 
head only, max. facing ———s 48in., top table size 
36in. by 36in., speed range r.p.m. : 

WETZEL Bi 10, motor on traversing spindle, 
continuous feed facing head, spindle dia. 4 5/16in., 
rotating table 47in. by 65in., max. distance spindle 
to outer stay 1-18in., spindle speeds 5-500 r.p.m. 

IT’S CHEAPER TO BUY NOW. 
Full details on any of the above on request to : 
SOAG MACHINE TOOLS, LTD., 


JUXON STREET, LAMBETH, LONDON, S.E.11. 
"Phone : RELiance 7201. 
‘Grams : “ Sotoolsag,” London, S.E. Me 








METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 rpm, 
400/440/3/50 cycles, complete with contro! panel 
= reduction gearbox, giving a final speed of 

‘1 rpm. 
Motor and gearbox available separately if required 


JOHN CASHMORE, LTD. 


on. 
(6 lines). 


Newport, M 
Tel. : Newport 66941 091 
G 





FOR IMMEDIATE SALE, practically new 267kW. 
PETTER/BRUSH Diesel-driven Alternator Set, 
400/230 volts, three-phase, 50 cycles. New 1950. 
Done very little work. Attractive Price for = 
Sale.—BOX No. E7315, “ The Engineer.” 

EFCO CONTINUOUS WIRE MESH eatr 
CONVEYOR FURNACE, unused, suitable for 
bright annealing, &c., complete with inert gas 
=. and control gear.—BOX No. E1904, * The 


ENGINEER 


FOR SALE 





BLISS No. 822, Automatic Strip Feed Power Press 
with twin lid curling and stacker attachment, 
complete with double blanking and forming tools 
for 3in. diameter can ends, self-contained vacuum 
pump to strip feed, arranged motor drive for 
400/3/50, fitted with detachable front tie bars, 
pressure exerted approximately 40 tons. Stroke 
34in., maximum length of strip 38in., size of bed 
o— by 17jin. Weight approximately 5 tons 

cwt. 

MILNE Geared, Double-sided, double action Toggle 
Drawing Press, mounted on cast iron legs, punch 
stroke 7in., blankholder stroke Sin., between up- 
rights 20jin., size of bed 194in. by 164in. Weight 
approximately 50 cwt. 

TAYLOR & CHALLEN No. 257, Open Fronted 
Eccentric Punching Press with double side roller 
feed, arranged motor drive 415/3/50., pressure 
about 10 tons, stroke jin., bed available 12in. by 


FERRACUTE Type E.4, Double-sided Power Press, 
pressure 55 tons, stroke in., distance between 
uprights 134in., bed LR by FB Ilin. by 19in. 
Weight about 40 cwt. 

PROLL & LOHMANN Model ERSP 90, Open- 
fronted Upright Friction Screw Press, pressure 
exerted approximately 40 tons, maximum stroke 
104in., diameter of screw 34in., dovetail slotted 
bed 2ifin. by 16jin., arranged motor drive 
220/380/3/50. 

BLISS Automatic Armature Disc Notching Press, 
suitable for discs that have previously been pierced, 
will handle from 8in. diameter to 54in. diameter, 
stroke Itin., bed 124in. by 64in. Weight approxi- 
mately 22 cwt. 

Photographs of the above are available. 

MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : } weg 4681-3771. 
LANSDOWNE HOUSE i WATER STREET, 
NGHAM, 3. 





pinata: Central 7606-8. E207 G 
FOR SALE 
1 cu. yd. Ch ide Load “500” Diesel 





dsiven Loading Shovel. 

5-ton Morris Versatile diesel/elec. Mobile Crane 
on solid rubber tyres. 

Fordson Major Diesel 
Hornduulic Equipment. 

5-ton Smith Steam Loco Crane 4ft. 
35ft. jib, new 1949. 

¢ cu. yd. Rapier 410 Diesel ae Excavator with 
4-purpose or dragline equipment 

6-ton —o a pet./elec. Mobile Crane on solid 
ru 

# cu. yd. eoter 423 Diesel ten Excavator with 
shovel or dragline equipmen 

6-ton Rapier Standard pet. jelec. Mobile Crane on 
solid rubber tyres. 

1 cu. yd. Rapier 440 Diesel Driven Excavator with 
shovels or dragline equipment. 

Fordson Major Diesel Tractor complete with Horn- 
draulic Shovel Equipment. 


WILLIAM G. SEARCH LIMITED. 


WHITEHALL ROAD, LEEDS, 12 
Tel. : 639801 (10 lines) 
SEARCH Lette LTD., 
HAMMOND ROAD, KIRKBY TRADING 
ESTATE, LIVERPOOL 
Tel. : Simonswood 2634-56 E7282 Gc 


Tractor complete with 


8}in. gauge, 





BROADBENT I4iN. HEAVY DUTY S.S. AND 
$.C. LATHE. Admits 7ft. between centres and 4ft. 
through gap. V-belt drive from 15 h.p. motor 
400/3/50 with 24in. 4-jaw chuck 28in. and 48in. 
faceplates. 3-point steady, changewheels, suds pump, 
etc.— 
BELL (MACHINE TOOLS), LTD., 
WALTER STREET, LEEDS, 4. 
Tel. ; 63-7398. 
E185 G 





600 H.P. totally enclosed Reduction Gear, by 
Turbine Gears ; ratio 730/38-7 r.p.m., gear- 
ing. New 1942. 
RILL & CO 
2358, CATHEDRAL ROAD, 
CARDIFF. 
Tel.: 26100. E7162 G 





ONE 3500-GALLON S/C INS. STAINLESS 
STEEL TANK, with cradles for mounting on to 
8-wheel rigid chassis or for static mounting ; 6ft. dia. 
by 23ft., 3 baffles, 2 manholes, S/S heater tube and 
steam conns, 3in. S/S outlet pipe and gate valve, 14in. 
air conns. for press. discharge ; test press. 45 p.s.i., 
W.P. 30 p.s.i. 

3in. fibreglass insulation, 16 S.W.G. aluminium 


complete with brackets, chain drive and Hardy Spicer 
shaft to P.T.O. unit. 

Price ex £2200.—Please write BOX No. 
E7324, “ The Engineer.” c 





FOR SALE 2 Back Pressure Steam Turbines by 
Allens. Inlet 320 p.s.i. to 5/20 p.s.i. Exhaust. 
416kW, 4900 r.p.m. Very cheap.—-Write 1, Beaufort 
Street, ‘Manchester, 3. Phone : BLAckfriars 4571. 
902 G 

FOR DISPOSAL, 6 identical 30ft. by 9ft. diameter 
by 5/16in. Welded Plate Liquid Storage Tanks, single 
compartment, 12,000 Ms Capacity. 

One 13ft. 6in. by 7ft. 6in. diameter Ditto, 3500 
gallons capacity. Fair lump sum offer secures. 

BOX No. F-7313, “ The Engineer.” G 
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AUCTION SALE, 26TH JUNE, 1958 
at CITY AUCTION HALL, 
58, COLEMAN STREET, E.C.2, 
at 4 p.m. 


MODERN FREEHOLD 
FACTORY 


on three ~onall 
LARNACA WOR 
THE GRANGE, BERMONDSEY, S.E.1 
Good access and loading. 
Electric goods lift—Sprink 
Total floor area exceeds 
SQUARE 32,000 FEET. 
ENTIRE VACANT POSSESSION. 
Boiler house can be acquired or a steam supplied 
by arrangement. 
Particulars and Conditions of Sale of : 


(Chamberlain & Willows, 


23, Moorgate, E.C.2 (Tel. : MET 8001/8). 
E7271 3 








FOR SALE 











HYDRAULIC PRESSES 


Unused 4000-ton HYDRAULIC HEAVY PLATE 
FORMING “and BENDING PRESS, table 
18ft. by 10ft., weight 380 tons. 

2000-ton DOWN-STROKE HYDRAULIC FORG- 
ING PRESS, ram 3lin. dia., admits = Roma wide, 
with horizontal sliding table, ba hey 

1000-ton ey hag <9 oy PRES by Looe ‘Eng. i. 
ram 27in. dia., bed 40in. by 48in 

650-ton DOUBLE- ‘ACTION DRAWING PRESS, 
by Lake Erie, vr ag 6in. by 6ft. 8in., with self- 
contained pum 

MANY OTHER HYDRAULIC PRESSES OF ALL 


TYP! 
REED mete: Ltd., 


Woolwic! er Estate, 
London, S.E.18. 
Telephone : Wooiwich 7611/6. 


= G 





HORIZONTAL TREBLE RAM PUMP by 

Pearns, rams about Sin. diameter by 8in. stroke about 

6,000 g.p.h. to 600 p.s.i. pressure. 

THOMAS sees & 
BOLTON. E1869 G 


FOLLOWING A NUMBER OF RE-ORGANI- 

Te SCHEMES, the See aRID OS 
NGINEEERING GR OUP has surplus 

a Foundry Plant for disposal at their various works 

in London and the Provinces.—For detailed lists 








write Mr. A. Turton, Supplies M: , Sheepbridge 
Engineering, Ltd., Sheepbridge Wo ” Ches 
E7330 G 
CEM 
“BENTLEY” Plate Bending 


Rolls ; 6ft. by 4in. and 8ft. by 4in. 
M.S.; open end frame ; self-sup- 
porting top roll ; finger-tip control ; 
full electrical equipment ; alterna- 
tive capacities available. 

“PEARSON” Electro-Hydraulic 
Guillotine, 8ft. by 4in. For early 
delivery 

oy SEDGWICK ** Universal 
swing-beam Bender and Folder, 6ft. 


by tin. 
Fully detailed Stock Lists avail- 
able. 


CHARLES E. MATTHEWS (Machine Tools) 
LIMITED 


34, Gladstone Road, Croydon, Surrey. 


Tel. No.: Thornton Heath 1783, 
Telegrams : ‘*Matolco,”’ Croydon. 
£994 Gc 

















YOU'RE ON THE TARGET 
IF YOU REMEMBER 





WAROS might have 1?/ 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 
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FULLER, HORSEY 


SONS & CASSELL 
Specialists 
IN THE 


SALE & VALUATION 


OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 
10, LLOYD’S AVENUE, 
LONDON E.C.3. 


Telephone: ROYAL 4861 





ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 
FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 


LONDON, E.C.2. 
Telephone: re: 
Monarch 3422 (8 lines) Sites, London 





By Order of Messrs. J. and H. Hamilton, owing to 
REORGANISATION OF TOOLMAKING 
BUSINESS. 


18, SOUTH END, 
ANSDELL STREET, 
KENSINGTON, W.8 


Henry Butcher & Co. 


are instructed to offer for SALE by AUCTION 
on the PREMISES on 
THURSDAY, 19th JUNE, 1958, 
at 11.00 a.m., the 


PLANT AND MACHINERY 


including : 


S.S. and S.C. and CAPSTAN LATHES 


By ‘Dean, Smith and Grace,” ‘“ Holbrook,” 
“ Ward,”’ “ Le Blond,” and “ South Bend ” 
**ROSENFORS " MOTORISED UNIVERSAL 


MILLING MACHINE 
“BROWN and SHARPE ” No. 2 SURFACE 
GRINDER 
“ RAPIDOR ” 6in. POWER HACK SAWS 
““ARMCO ” 7in. STROKE SHAPER 
““CLARKSON ” TOOL and CUTTER GRINDER 
“RICHMOND ” TYPE 01 HORIZONTAL 
MILLING MACHINE 


“RAPIDOR” SAW BLADE SHARPENING 
MACHINE 
3 “ FRANCIS ” 3in. by 8in. CYLINDRICAL 
GRINDER 


BENCH DRILLING MACHINES 
“ ARCHDALE ” RADIAL DRILL 
*“ ABCOL ” LINISHER 

1 PETROL-DRIVEN WELDING SET 

Timber Benches, Cupboards, Too! Cabinets, 
Fluorescent Lights 
ENGINEERS’ SMALL TOOLS 

OFFICE FURNITURE and EQUIPMENT 
1951 “FORD PREFECT ” UTILITY CAR 


Catalogues (when ready), price 6d. each, may be 
obtained of Messrs. Henry Butcher and Co., Auc- 
tioneers, ba and Surveyors of Factories, Plant 
and Equipment, 73, Chancery Lane, London, W.C.2. 
Telephone : HOLborn 411 C (8 lines). £7328 3 





THE 
AUCTIONEERS & VALUERS 


Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


&. L. JUDSON, F.R.I.C.3., F.AA. 

EB. BEDDARD, A.J.MECH.E., F.A.L.P.A. 
M. 8. CHEAVIN, F.A.1. 

G. B. GIBBS, F.A.L.P.A. 


SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


9 REX PLACE, LONDON, W.1. 





HENRY BUTCHER 


Auctioneers, Valuers 
and Surveyors 


Specialising 
SALE & VALUATION 
niceties & ALLIED 


WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 





By Order of Messrs. Urquhart Lindsay and Robert- 
son Orchar, Ltd., the Plant and Equipment surplus 
to requirements by reason of concentration at 
Blackness Works, Dundee. 

bite WORKS 


A 
WALLACE FOUNDRY, 
DUNDEE 


Henry Butcher & Co. 


are instructed to offer for SALE BY AUCTION, 
in LOTS 
at TOWNSHEND WORKS, DUNDEE, on 
WEDNESDAY, 18th JUNE, 1958, 
at ELEVEN A.M., t 


MACHINE TOOLS . AND 
FOUNDRY PLANT 


including : 
S.S. and S.C. CAPSTAN and TURRET LATHES 
by “‘ Dean Smith and Grace,” “ Herbert,” “ Swift” 


and others 
HORIZONTAL Re ye ACHINES MILLING 


by “ Archdale, Parkinson” and “ Van Norman ” 
Vere eo witen and an MILLS 


iter an 
RADIAL, PILLAR and BENCH DRILLING 


MACHINES 
ORCUTT HYDRAULIC AUTO GEAR GRINDER 
SLOTTING, SHAPING and SCREWING 
MACHINES 
Fluifeed Cold Saw, Hack A sepa 


Weldin: Manipu lato’ 

VERTIMAX YDRAULIC LATHE 
SURFACE, TOOL and FETTLING GRINDERS 
WwooD WORKING MACHINERY 
B.M.C. PNEUMATIC MOULDING MACHINES 
LOAM and CORE SAND MIXERS 
PNEULEC SAND ROYERS 
CORE MACHINES and STOVES 


R_COMPRESSORS, 32 H.P. to 40 H.P. 
va sty APPA” wore PETROL MOBILE CRANE 
Office ae, Steel 


-» Auc- 
Plant 


Factories, 
and Hantomee. Chancery Lane, London, W.C.2. 
Telephone : BOLborn 8411 (8 lines). E7329 5 


ENGINEER 


AUCTIONEERS & VALUERS 


KNIGHT, FRANK 
& RUTLEY 


SALE & VALUATION 
OF 
FACTORIES 


PLANT AND MACHINERY 





20, Hanover Square, W.1. 


Telephone : MAYfair 3771 
(Factory Department : Ext. 17) 


109 
AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 


AND MACHINERY 
VICTORIA STREET 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 


56, 





RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 
Specialists 
in the 


VALUATION & SALE 
of 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London, 


a. 


M idland Marts Limited 


have been instructed by the War Depart- 
ment to SELL by AUCTION the 


94 SECTIONAL AND OTHER 
BUILDINGS AND EQUIPMENT 


forming 
TINGEWICK CAMP, BUCKINGHAM, 


viz. 
31 Sectional Concrete and Asbestos Huts, 
18 Sectional Timber-Framed and Plaster Board 


uts. 

15 Sectional B.C.F, Huts. 

11 Nissen Huts. 

14 Brick Huts. 

2 Romney Huts. 

3 Sectional Timber Hut 

TWO 1000-Gallon Fuel ‘Storage Tanks &c., &c. 
on 


WEDNESDAY, JUNE 4th, 1958, at 12 noon, 


H 











W ae 2 Catalogues may be obtained from the Auctioneers, 
witerginnscrs Dept. G, Market Square, Bicester, Oxon (Tel., 73). 
TEMple Bar 7471 E7193 3 
E R. 
By Order of the Minister of Supply 
GOVERNMENT SURPLUS STORES 
AUCTION PROGRAMME 
Main Location Auctioneers 

June 3-4 Machine tools, cranes M.O.S,. Sub Depot, Lily J. H. NORRIS & SON 
and miscellaneous Lane, Byley, Middlewich, (Dept. L), 9, Albert 
stores, including Cheshire. (Sale at New Square, Manchester, 2. 
clothing, textiles,fur- Islington Public Hall, (Tel.: Blackfriars 8373.) 
niture, canteen equip- Ancoats, Manchester.) i 
ment, etc. 

June 6 Miscellaneous stores, Returned Stores Depot, FENN, WRIGHT & CO. 
including tentage,10- Reed Hall, Colchester, (Dept. L), 146, High 
cwt. stackers, gra- Essex. Street, Colchester, Essex. 
vity rollers, tools, (Tel.: 3171.) 
building stores, etc. 

June 10-13 Vehicles, machine M.O.S. Storage Depot, FULLER, HORSEY 
tools, miscellaneous Royal Arsenal, Woolwich, SONS CASSELL 
stores, including bino- S.E.18. (Dept. L), 10, Lloyd’ rn 
culars, textiles, cold Avenue, London, E.C.3 
stores, etc. (Tel.: Ro ER WaLTO 4861) 

June 17-19 Machine tools and M.O.S. Storage Depot, WALKER N& 
miscellaneous stores, Ruddington, Notts HANSON’ ( L) 
including :— yard Lane, Bridiesmith 

Gate, Nottingham. 

(Tel.: 47271.) 
lathes, milling, cutting and grinding machines, woodworking machines, 100- 
ton hydraulic press, hydraulic riveters, sheet metal rollers, mobile fitted work- 
shops, trailer mounted and other arc welders, overhead travelling electric 
cranes, electric hoists, textiles, ger a waxed and creped paper, bearings, 
plywood sheets, ignition spares, , nuts, bolts, rivets, screws, w: 
tyre repair materials and other MI " spares, battery jor plants, pressure 
cleansing tanks, hydraulic and screw jacks, benches, tables, irs, cupboards, 
etc. 

June 20 Miscellaneous stores, Command Ordnance WOOLLAND, SON & 
including boots, , Co . Marsh MANICO (Dept. L), 
shoes, scrap canvas, Plymouth. (Sale Kinterbury House, St. 
hand tools, etc. at Kinterbury House.) Andrews cael Ply- 

(Tel. 6 65356.) 

June 24 Miscellaneous stores, Northern Command BARTLE & SON (Dept. 
including _ textiles, Ordnance .  L), 50-52, Merrion Street, 
M/T tools, furniture, Barlow, Nr. Selby, York- Leeds, 2. 
hardware, old bat- shire. (Tel.: 20898.) 
teries, etc. 

June 25-27 Miscellaneous stores Central Ordnance Depot, SIMMONS & SONS 

Didcot, Berks. (Dept. L), 12, Station 
Road, Reading, Berks. 
‘el.: 54025.) 
July 2 Machine tools and Technical Stores Sub SH & SON 
miscellaneous stores Depot, Old Dalby, Mel- (Dept. L), 1, Norman 
ton Mowbray, Leics. (Sale Street, Melton Mowbray, 
at Melton Mowbray.) Leics. 
(Tel.: 81.) 
Catalogues, Is. Od. each (P.O.’s only), availabie only from the auctioneers shown above. 
—_ BY TENDER 
1. BRINELL type testing machines and gg grinder, located in Yorkshire. 
2. Centring machines, driller and tapper, oe Sere. marking and riveting machines, 
thread millers, hydraulic » etc., located in London. 
Tenders Fang _———— by 16th — 1958. . 4 Ps 
ications for Tender Forms, stating which tender is required, should mundo to Ge Minietry 
of Supply, Directorate of Disposals, Fist Avenue House, High Holborn, London, W.C.1. 
E975 3 
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anda talking of Galvanizing 


here’s another 


BIG JOB 
ready on TIME 


Our technical staff 

will be pleased to deal with 
any Galvanizing problem 
you care to submit. 


ee SRE 


MIDLAND GALVANIZERS LIMITED 


Kings Aorton Factory Centre - Birmingham 30 
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Left, automatic transfer line drilis and 
chamfers ail oil ways in 4-cvlinder Karl Huller GmbH 

rank shafts at 60 per hour Ludwigsburg, 

Beiow, combined mill and drilling Germany 

machine for transmission boxes 















‘ eh eS. <email, Saas ak + oa Ne 
Special Purpese Machines and Transfer 


Lines € a of Hiller Standard Units 
6 ig AA shat. RIS ‘a ee | 


BSA 





Wiilyn 


ee eo B.S.A. Tools Ltd. 
a a Se Birmingham, 33 

















FEEDING 
TABLES 


England 















UNITS 


FINE ma wi 2) 


A e- Karl Hiller G.m.b.H., of Ludwigsburg, Germany, have 
perfected a range of standard units which can be built up to 


provide individual special-purpose machines or, combined 





in groups, to form complete transfer lines. The Hiiller 


principle has been applied with outstanding success to the 





production of a variety of components for numerous industries 
on the Continent, and by B.S.A. Tools Limited, of 


Birmingham, England, to the manufacture under licence from 
& & 











DRILLING 
Karl Hiller G.m.b.H., of special-purpose machines for 

the medium or high production requirements of industries 
in Great Britain. The combined resources of these 
rganisations is available to assist manufacturers in obtaining 


maximum economical output. 


SOLE AGENTS GT. BRITAIN: BURTON GRIFFITHS & COMPANY LTD. 
KITTS GREEN, BIRMINGHAM. 33. 
Telephone : STECHFORD 307) 
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PITCH PINE 


The engineer’s Timber 
affording highest strength with natural durability 





Large sections a speciality 





MALLINSON & ECKERSLEY LTD., 


PITCH PINE SPECIALISTS 


23, BLANTYRE STREET, CHESTER ROAD, MANCHESTER I[5 


TELEGRAMS: ‘PITCH PINE’ MANCHESTER 
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BW Industrial Ov 


New and modern products of an old and experienced producer. This 
range of Ovens is engineered to the high standard which is our tradi- 


tion and is made up of over 150 different models for use with electricity, 








gas and steam. 





Larger and special units are also constructed to requirements. 


Write for further details quoting reference 5A. 





2, DORSET SQUARE, LONDON, N.W.1. TEL: AMBASSADOR 5485. WORKS: LONDON & BLETCHLEY. 
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SANDVIK COROMANT— 


A Complete Range of Drill Steel Equipment 


You know as well as we do the advantages of buy- 
ing all your drilling equipment from one supplier. 
These advantages become still more evident if you 
buy from the Sandvik Range. The Sandvik Steel 
Works are the world’s largest manufacturers of 
tungsten carbide for rock drilling. Their produc- 
tion covers integral steels, detachable bits, exten- 
sion steels and stone working tools—all made of 
high-quality Swedish alloy steel, all fitted with the 
well-known Coromant tungsten carbide inserts. 


Integral steels with 50° longer life 
Sandvik Coromant integral steels have up to 50% longer 
rod life than ordinary steels, thanks to anti-corrosion SR- 
treatment which protects them during transport, storage 
and actual drilling. In addition, air-tight plastic caps give 
bit and shank extra protection during transport and stor- 
age. They are available in these standard sizes :-— 

3” hollow hexagon 1'4”-13'1" 

%” hollow hexagon 1'4”-21'0" 

1” hollow hexagon 2'6"-21'0" 

Flexible drill steels 2'7"-31'6" 


Precision-made rock bits 

The threads of Sandvik Coromant (cross and X-design) 
bits are precision milled. The bits are so accurately manu- 
factured that not only smoother drilling but /onger life are 
ensured. Standard bit diameter sizes range from 14” to 44”. 
The 773 bits (bottoming type) are available with GD400 
and GD600 thread, or with 1}’, 14” and 2” rope thread. 
The 776 bits, for standard shoulder-type drill rods, are 
available with threads ranging from $” to | }}”. 





Efficient extension steels 

The rope-threaded joints of Sandvik Coromant extension 
steels are solid and make joining and unscrewing extremely 
easy. Sizes available: }” and 1” hexagon steels, 1}” and 2” 
round steels. A special feature of the 14” equipment is the 
4” flushing hole, about twice as large as most. This gives 
better cleaning of the bore hole and a higher rate of ad- 
vance, reduces wear and risk of steels sticking. The ‘cold 
rolling’ technique makes this wider flushing hole possible 
without any loss of strength. 

Wide variety of Stone Working Tools 

A single plug hole steel made by Sandvik is capable of 
drilling up to 1000 holes, each about 3.9”. Sandvik Chisel 
Steels are made with rubber sleeves to reduce vibration 
and protect the worker. Sizes available: Plug Hole Drill 
Steels with bit diameters ranging from approx. 33” to 3”. 
Chisel steels with bit diameters from approx. #” to 33”. 
The World’s foremost drilling unit 

Sandvik Coromant extension and drill steels have been 
developed in close co-operation with Atlas Copco, manu- 
facturers of rock drills and other compressed air equip- 
ment. The combination of Sandvik steels and Atlas Copco 
rock drills is the world’s most widely used drilling unit— 
responsible for the drilling of more than one thousand 
million feet each year! 

The Sandvik Coromant accessories featured here are dis- 
tributed by the Atlas Copco Group of Companies. Atlas 
Copco manufactures portable and stationary compressors, 
rock-drilling equipment, loaders, pneumatic tools and 
paint-spraying equipment. Sold and serviced by companies 
or agents in ninety countries throughout the world. 


MNtlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 





Contact your local company or agent or write to Atlas Copco(Great Britain) Limited, Beresford Av., Wembley, Middlesex or Atlas Copco AB, Stockholm1,S weden 
















3,000 kW’ pass-out turbine-generator installed 
at the Burneside Mill of James Cropper & Co. Ltd. This 
machine gives a maximum of 70,000 lb. per hour of pass-out steam 
at 25 psig, and generates 50 cycle, 3 phase alternating current at 3,300 volts. 


Steam is costly 
-“make it work 


In many industries where steam is used for processes or heating it is economical to 
install Metropolitan-Vickers pass-out turbine-generators and so generate electrical 
power and cut fuel costs. 

Metropolitan-Vickers has had considerable experience in the design of self-contained 
pass-out and condensing steam turbines, and will be pleased to advise on their 
application in your particular industry. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, (7 *» 





An A.EJ. Compan) 


Geared Pass-out Turbines for Industry 


B/B740 





